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p R  E F A C E
F isheries , particularly Marine F isheries  a r e  receiving in c re a se d  attention 
d u e  n o t  only to  their  im portance in m eeting  th e  protein food  requ irem en ts  of the 
peop le  but a ls o  d u e  to  their im portance in national econom y, em ploym ent generation  
a n d  export t rade. S u c h  a  situation naturally calls for in c re a se d  attention of the 
G overnm en ts ,  Scientists , administrators, fishing industry a n d  fisherfolk. B esides , 
this a lso  offers c h a llen g es  In th e  R&D efforts: on  th e  o n e  h a n d ,  th e re  is n e e d  to 
find w a y s  of Increas ing  p roduction  from  c a p tu r e  while intensify ing  effo rts  a t  
optimizing th e  yields of th e  stocks  tha t  a r e  exploited a t  n e a r  optimal levels and , 
deve lopm en t, im provem ent a n d  transfer  of techno log ies  for production through  culture  on  th e  other. T here  
Is a l s o  n e e d  to  h a v e  e m p h a s is  o n  th e  livelihoods of th e  com m unities  solely d e p e n d e n t  o n  fisheries.
T he Centra! Marine F isheries  R e se a rc h  Institute (CMFRI) in its ow n w ay  h a s  a ttem p ted  to  offer 
re se a rc h  support in th e  c a u s e  of m arine  fisheries  a n d  m arioulture dev e lo p m en t in th e  country  during this 
y e a r  a lso  through  its in -house  re sea rch  projects, sp o n so re d  a d  h o c  r e s e a rc h  p ro g ram m es  a n d  consu ltancy  
a n d  contract se rv ices . D ata  on  m arine fish production from all a lo n g  th e  Indian coastline a n d  th ech aracteris tlcs  
of all major exploited finfish a n d  shell fish s lo c k s  w e re  g e n e ra te d ,  p ro c e s s e d  a n d  th e  resu lts  brought out. 
T h e  charac te r is tics  of th e  m arine  fisheries environm ent w ere  s tudied . Efforts a t  develop ing  a n d  Improving 
th e  m ariculture technolog ies w ere  continued  with in c re a se d  th rust on  transferring  th em  to  th e  e n d  u se rs .
An Important Initiative during the y e a r  is th e  organization of Brainstorming S e s s io n s  on  re sea rch a b le  
i s s u e s  in m arine  fisheries  a n d  m ariculture a t  th e  R e se a rc h  C e n tre s  a s  well a s  H e ad q u a rte rs .  Th is  h a s  
h e lp e d  in unders tand ing  th e  various is s u e s  in proper  p erspec tive . T h e  linkages with International Institutions 
like th e  ICLARM h a v e  b e e n  s t r e n g th e n e d  a n d  f re s h  l in k ag es  with A ustra lian  C e n tre  for Internalional 
Agricultural R e se a rc h  (ACIAR), D epartm ent for International D evelopm ent (DFID), United Kingdom and  
Shar jah  Airport International F re e  Z one Authority, UAE a r e  be in g  es tab lished .
T h e  Institute p ar t ic ip a ted  in d e l ib e ra t io n s  a n d  fo rm ula tion  of r e c o m m e n d a t io n s  in tw o  m a jo r  
co m m ittees  constitu ted  by  th e  G overnm ent of India: C om m ittee  on  Revaildation of th e  Potential Yield of 
Marine F isheries  R e so u rc e s  In th e  Indian EEZ  a n d  th e  C om m ittee  o n  C o m p reh en s iv e  M arine F isheries 
Policy. For th e  first time, with th e  help  of th e  d a ta  g e n e ra te d  a t  th e  Institute, th e  potential yield e s t im a te s  of 
o v e r  6 0  s p e c ie s  of exploited finllsh a n d  shellfish a n d  certain  s u s te n a n c e  fishery re so u rc e s  like g as tro p o d s  
a n d  bivalves w ere  m ade . With th e  ex p er t ise  available, th e  Institute h a s  a lso  contributed  to  th e  formulalion 
of draft X P lan  p ro p o sa ls  in m arine  fisheries  for th e  G o vernm en t of India. B esides , th e  institute h a s  also  
a s s is te d  in formulating th e  X P lan  p ro p o sa ls  of th e  D epar tm en t of O c e a n  Developm ent, G overnm en t of 
India.
In th e  a r e a  of H um an R e so u rc e s  Developm ent, a  la rge  nu m b er  of training p ro g ra m m e s  w ere  offered 
through th e  KVK a n d  TTC. T h e  educa tion  p ro g ram m es  {M.F.Sc., Ph.D .) continued  a s  in th e  past.
During th e  year, th e  Institute su c c e e d e d  in procuring certa in  im portant eq u ip m en ts  for carrying 
out a d v a n c e d  r e se a rc h  in frontier a r e a s  like biotechnology, g e n e t ic s  a n d  Immunology, while upgrad ing  the 
existing facilities particularly in th e  a r e a  of Infonnation Technology.The efforts in attracting fu n d s  for re sea rch  
w ere  continued . Ten a d  h o c  p ro jec ts  a t  a  c o s t  of R s  91 lak h s  w e re  sa n c t io n e d  a n d  a n  am o u n t  of R s
34 ,17 ,000  for nine C onsu ltancy  a n d  con trac t r e se a rc h  p ro g ram m es .  U nder th e  NATP, eight m ajor  projects 
a t  a  c o s t  of R s  5 0 0  lak h s  w ere  a ls o  san c tio n ed  to  th e  Institute.
T h e  brief report p re se n te d  h e re  reveals  tha t  th e  ta rg e ts  fixed for th e  y e a r  w ere  a ch iev e d  ad eq u a te ly  
in sp ite  of certa in  co n s tra in ts  on  m a n p o w e r  a n d  bu d g e t ,  AH th e  staff of th e  Institute h a v e  contributed  
significantly tow ards fulfillment of th e  ta rg e ts  a n d  I a m  h ap p y  to  p la c e  o n  record  m y apprecia tion  to  e a c h  
o n e  of them . W e h av e  rece ived  all required  support from th e  F isheries  Division of th e  Indian Council of 
Agricultural R e se a rc h  (ICAR). I w ish to  p la c e  on  record  m y th a n k s  to  Dr. K. G opakum ar, Deputy  Director 
G enera l  (Fy.), Dr. A.D. Diwan, A ssis tan t  Director G enera l  (M.Fy.) a n d  Shri Anil Agarwal, Principal Scientist 
(M.Fy.) for their  con tinued  support.
Cochin  MOHAN JO S E P H  MODAYIL
J u n e  2001 DIRECTOR
^  2000-2001 %
*TTf^?I^ Sf^^tyn W^ f^PT ^  65 5’16lvJff MR<l'l'Jl'll'j 
3lW 24 RRTtfvfrT ^
^  c ic b ild ^  ’Tf^RFTiaff ^  a ifc if^  f ,
'TRrl «|5t tiwcH tPT 3ll0fcid vJOHiq-i 
2.70 f^f^RPT sn. ? ^ ^dN<jtfi3 fR d<H*^^ 
?Pfl ^  ST^ TtcT 50:50 an. eTWT 66% 
qm , 26% HV’l'Oj^d T?W  3fp7
8% ^  sff
^  3,67 H ra  ^  % Trm dKi^ijl' 
52% ^  ^  t t | .
( fS ^ ,  ^ 3 T T ^  afR i|ln^i§'S ifN t,
3 ik  ^  2 ^  47% « T ^
f ^ r f ^ T ^ .  Still'S! g  ci-rtK 'WK' '^i'l ^  if 
^  ^  fcTTT #  5FR1; 75,000 3ft7
46.000 ^  c f^ cpift aft.
cTS ^  ^  ^  40% W f M  
g?i'3?qT^|3TTsn. ^  ^ftTRH
32% , ^  m  «V km  22%  a fk  w ? -
^  cPT 6%  8JT, cT^ 575T
cTRfM % cRJq sft. 5 ^ T  JTfcRRT 20 an 
^  3)9o1 ^  ^cjsiy % H ^'l'l ^  'jMa; 5TRT ^3n
an. cFrfecp ?T  ^rf TdTWwhw $ r^  tttst 
if |3 n  an. ^  '>n^
if fa n  an. ^  65%
I^TcMT^ ^  3fR 17% ^  3fl^ 3Fq ^
JTRT aft. cT^  if ??r, ^
3TR)fc^d W 5  14,000 3^7 itR%FT ^  if
22.000 sfi. ^  g?sirn
^  gel'll if cry'll h<^>-s  if cfjift fq<ai4
q ^ ,
«TFT  ^ cR fe p  ^  ttc(vU
TTfaft. 3 ? r f $ r ^  Firr?Tcl 39 an . % ^ i f 1 ^  
5 ^ 1 ^  y|c|!^ lcT f ^  17 an.
■^ 3tR  - q f ? ^  cTS if ^
40% ^  q ^ .  ^TrFJR q w r  90%
q^ q ^  #  cfitf ^  ^
w  ^  q ^  ■q f 3TcR«n ^
50 jft aft, T^fcTT#q q^P^
I p r w ,  3fR cjjqfep if -# f t  f^RT^,
%?cT ^  cfm ft ^  3 T R q q ^ A 
3 T ^ ^  *fr?R ^ .  q ^  q ^  q ftc ipM  98%  
C^i^f7?7 aft.
«P’<f^'s'l cpT Hgod: ^R I R q ls 'i f^ T^n
an. arc^M ^  w ^ f f ,  W f  
sfR- W T  ^  ift ^  1 ^  q ^
1 ^  T^fc?T t .  ^  q ^  CPT ^  1TFT 
iw t^ ? 7 w  an. uTRrf 4  iTTcFR  ^
'pr. ^ ) f i i ) d l  3ff^ cfitq Tfqm if ^ .  Ws}>)'^ )hI 
5?5J q ^  aft,
dcHHv^ q ^  -Jlft q ^  if f c f ^
^  ^  gel'll ^  1.6 e n ^  ^  fttg i4
q ^ .  ■g^ JRTcT c T ^m ^ q^s q i? fM  ^  q ^
3T^^ e^T ■q ^ .
w f ^ n f N I  if ^  ^  q ^  
q1%?RT t  65. qq^^ if t  W e ft 33%, ^
3% aft. ^ s f f  cf>f qcf?^ if 11% a fk  T^PC 3fr? ^
- j v i f e - .
iTSlePfi '5^ 3%  13% ^
■^ elcT: t?n w tm  tpjt 8n. 1^
W 5  cfil 9 6 %  , ^  72%  afR  dftci'ii'§_ 
79%  ^Teff %  v ? f ^  RFcT 1 % ^  8TT. W ? T ^  ^fR  
IT5? ^)fcl4}s)’i 
aft. (/yNct’l R ^  >^dH)^'{^ ^
^5frf  ^sft. % 1 t^  vTTpfl ^  ■ ^c1ll}^'<'<i 
^ 3 T c R R u t 4  10 v^lfciqt 
cj5t t  T ft 2?t.
■g;q7 -TO ill cj5t W 5  ^
^  60%  ’T ^ -  ■^ p R ra  ^
a r f ^  TTcR^  SRT ^  afi d td  TfFRT^ 
sfR  'd f i ^ d ^  a n t  t  'S'V/0/rt’rt ^
W S  ^  ’TM  r^
TOlel^l’ ^  3TcRrm ^
^  3%  tl?f 75%
cPT ijVKM fTPlcHHI-^  3fR 0-llc<f) 3^TT 
ajT. f W R f  # T ^ F ^ 3 T W ”T cpI 90%  <#rcRT^
^  a r o  ^  s^T, f>?r s tg cR w  11,000 stt.
%  STcRR^ ^  ^
43 ,000  ^  i f  ^
’TFT flT^ « f > ^  40%  ^  y M  ^SfT
8n, 3IM  Mt?T Tj arcRrm cfii a i^sR -
d f ^ l d '^  ^  ■ ^ - ^ 5 ^ ,  ^  ■ ^ - ^ .  
gvifew  ^  f^Td^-<3T^^, h6kt^  w r f t -  
i r r ^  afr? '^p R M  ^TchR-f^Tk^ sjt. W 5  ^  
g?si WT w/*y)/^‘^ w aft? 'STTW^hr
w f M i  8ft.
5 0 ^  <PT 79%  ^  ^ r d  ^  STT^ | 3 n  an.
^  69%  ^  i i l 'W R  8TT.
^  « P t ^  HWIcH^jI ^  ■ q t W ^  6.9 % 
8n ^  ^  ^  ^?FTT ^t 8% « f^^
t .  T p R m  ^  50%  w f ^  ^  3?^ctTq
f f^^Jr^ cnf ^  gpm  r^ gf^Teft ^  ^3?TK^
i^ 5% f t -  3rtsn ■FfFRT^ atR
cjT^ rjTT. 3/^)<W/Ww
ci§t g?T^ Tt %
3fc|d'^u| if %cra 1?^ >ifci?ia W f1  ^  ^ •  
^7fc}?t qjfTg ^teijd; PT^ afR 
^  % vT I^  f t  2ft. ^
<#.3/4Q-VV/ sft. viTxJdH W 5  'j'4'>!ld atR 
^  f t  ^  ^  ^  22,2 
fiffcRR 3/uifjQ<7W ) ajflW a f R ^
cisfTf ^  3Tg^ «TT ^  aft. PTcI Weft ^
90,000 w lc m r  '>ft a ra ts  afR <ph ^  
OT^«TT<^^. f ^ a T F I  Hwfw^l k|<^ )*ii-:i 
*#. WPRW aft. ■^pRM, W f P ?  afR 
|a n  sn. ^  a f ^ -  ^  ^  
5^Tt1^ ^  a i.^ '^m  fa n  an.
ij ?#. J77<fr)< )^^w 'SfTT afR 
4?dlecb^ ? r ^ t f t .  ^flFT ‘ReT 1^ 7#. ^(ci-ilcfl 
afR ■^flr^-cTftcRT^ ^  ?#. *y/spW/5's)cn !T ^  
aft. ^  8 '^iRiqi ' ^ .
c^^//?-vw ^  in ^  a r s v m  tjftct^- 
i|>ycfft % Tf^Hf ^i '<bdl<i^ ^  ^  ' ^ •  
^  % fc t f^  iTFfr atcRRw *iwf^41
% cTP’^  afR 3T^ <ai^d'< 'jfti^^id 4<jI^ ■'rrar ^  
^  7RT. 
<pcTcOTn’ft w tc T ^  tfj 17% ^  aicJcT^ 
q f ^  ^  4  f a n  an. 72 % ^ a n ? ^  
at. ^  3 M  ^ff^atT?^ #> ft ^
2% 5% ancPR % ^
TT55 '^ f H c^ d  « I ^  ^  W IRT 
Tit afr? ^T?cft ^  ^  23,000 5 ^  ^IFfT 
w iR ^ f trn q c f)^  w^Tcfji. >j^f ? ^ € t ^ a n f S  
# r f r  T T ^  ^  ci?t ww\m  
dRid d i'j; afR am n ^  fFT?r: 6% 
afR 10%  aft.
^  ^  3T^ ran # r  # r f
1.57 ^  2,000 ^  ^
f t  8jt. 5 ^  65% W T T ^ 3fR
ipRTct ^  sn.
% ^TfH 24,000 ^
^  3TWW |3T1 8T. ^  42% J^^ R^TcT ^  
TrVlciM sn, «fR>t 3fh7
d^lcR TI ^  t .  3fP? ^  200-400
5lfe f TT?^ ^  ifr. JPT ^  t .
c fT ^  cfJT f c f  ilVKM 48,000 2TT. 
§-f|cw Ro'<''i t  'j'Jixm ^  43%, dftei'ii'g 
i f  28%, ^  12% 3ff^ sm  1 ? ^  ^  6% .
TT^  #3?
x3?qT^ ^  WI<t 4  TRtf
W1 XJcqK^ T tpp l^rfeRH sn. *TMR ^  2.2 
f¥oRn'TiEi f t i # i  ^  f^FT "W  an. 
nqt'|!^IMI -cf^TTl^ hIhI-sI-I tfj 3T5 
^  cfh r^ ’f f ^  Vi\ >ll'^ cii:1l'^ 4cp f^ i^ TT ■’T^TT.
^  3TCRRUT Tf 
# 2 i% ^ i^ ? r 5 ^ f |2 f t .  TOpfr 5T57
s5t. l^ ':t>mfSij'l’ 3fr? vjid'^ mc;'!' <pt vj<^ic;h c fjfk
2 c ira  8JT. Rl'vsl^'1 ^
f%?n ^  w .  si>i'^R^^i t t  1 ^
f^k^)$4) ^  63% W  t r t .  fTftft
c14>h'1<h4! % g w T  % 'HTj qfiamf ^
^ZIW f% f^T 1% qJcR fr t^  ^  w
3ijijWij ^fiwT 1,000 t .  
# 7  W?T ^  % yiRllf^yj ^  300 
^  X3cqi^ ^ ic i^  TTirT.
% x?Tj5 5 ^ X 7 i p 6 3 f r 7 i j q > 7 ' M ^  
fjR^RT ^  ^  W .
’TftaWf cf> 3T57TR jM  q ra^ % 1 ^  
dNHM 22 ^  35°C ^  W .
H^I':|'|ufliJ 3Tf^erWf TR HI-fldVH w f l  
^  3fl7 ai|ci^i|cf) ; ^ 3 f f  ^  WiRFT ■fRl.
^  1999 ^  3.4 p f r a  ^cH T
^  tT ’tM , 2000 -pf 7,00,000 a f f ^  
cfjxOTt -m |3 n  STT.
?r^ -pf -otth ^
^  ^  v r f^  f^>t 3i|c^>Rll4> W S  ’ft f t
8ft. 20 ,000 
f iW i  ^  X3tgK^ 7TZTT STT. ^  cN k 
10% % 3^cfW  J I M  ^  sfl , ^
%  f W M  v j ^  10% ? 1 %  m  ^  '!HH^(7i| 
M ? J 3 T 5 f^ ^ 7 R T . f^fTTT ^
c r i b s ' ^  cpRcf’ % f^cFFT ^  c T to  
RcbRid -m . c T ^
f^ rw 7  vT f^  %
WlriTtcfRul *|4;hH % 3T ^ afR
w f t f ^  W c^t MM'1 ^
■n ^ . eirH<il‘J«(’ aTHHPT ^
fv^ 3TF!icT  ^ 5M  ?23tT5 ^  f ^  1T1% 1 ^  ^  
MR^IdH prrra 3?cR t ,  W R  rf 5ff^
^  F f ^ W T  eTRTcT 4 ,000 ^  t  ?ff f lfrR ^eFR T  
?T^ !T -^?  7 ,400  ^  ■'JfTfTT t  . ^  3TFT ^  
i f t a t cR t .  ^ f F M ;  1,630 ^ 2 , 9 6 0  
3 ^ ( m ^  W R  m ^ ]  5RT cT^  -cf 
S R T ^W T cP  TT^eri^ ^  tR T  300- 
400  ^  ^  25.5%
■q # ?  w m  t . 3T PW ^ 'Frg? ^  200-500 
»fl ^  ^  HWf^ Al'l' ^  r1%
^ ter 215 n r  ^  ^  s n t P l ^
■>TR^ ^  ar^TfiJH % ■*M 
3Mcft 4>l4ft5H %  3 T ^  2,200 
cfrf&lfStfcp cpf cp ifffcRTt cfiT xJc^iq-l ^R1 . 
1 c f ^  q ?  %IT 7TTT arezrqvT ^  16 ^  3 f k
67 vllfrlill %  q J W c m r R T  ^
■^t ^  qR ^iW n % ^  5FTf!r ^  % .
fllfiTT ^  ^  ^  ^jqrf?r
M R  ■’Fit 3?R 15 ^ ^ ^ 3 ^  % MRufFT
vjII^cIIc^I t .  XR. i?q>. #  cM arOTPR
cm4^H  fcf%RT WRIT
^  xfcll^ 64 jrf^STW 
cpRjiFtf ^  1,369 srftTem rtM  ^  ^  'S ^ -
^  ^  10 w k rm  
arrall^ ci 1%^ 190 ^rf^’T i f ^  ^  itft
fcT^n.
^i ■pf 1TFT ^  1*? 
f ^ .
^  ^R H  W  WT3^ 0l4tPH ^  1 ^  
•TTq 3fR 3^Tlff
3lPlcn4 ^5fT5  ^ flT
% 3 M ? ^  3TcRRtH3i1 cPT f^c^R!
EXECUTIVE SUMMARY
Tlie Institute iinpleniented  65 in-lioiise 
p ro je c ts  a n d  24 sp o n so re d  p ro jec ts ,  b es ides  
im plem enting  p rogram m es under the National 
A griculture Technology Project.
M a r in e  f ish  p ro d u c t io n  in  In d ia  w as 
estim ated  as 2 .70  m illion tonnes, the pelagic and 
dem ersal groups contributing 50:50. A bout 66%  
o f  th e  la n d in g s  w e re  fish ed  b y  m e ch an ise d  
vessels, 2 6%  by inotorised units a nd  8%  by non 
m otorised  units. D uring this year, the oil sardine 
show ed  the phenom enal increase o f  52%  in the 
landings w ith the estim ated  catch  at 3.67 lakh 
tonnes. T he  Boiiibay-duck, perches, croakers, 
penaeid and non penaeid  praw ns, cephalopods 
and ribbon  fishes registered  increase ranging 
from  2 to  47% . T h e  landings o f  inackcrel and 
lesser sardines declined by 7 5 ,0 0 0 1 and 46,000 
t when com pared  to those o f  the previous year.
Nortliw'est coast contributed  to 40%  o f  
the country’s m arine fish production  followed 
by sou thw est coast (32% ), southeast (22% ) and 
northea,sl (6% ). In  the case  o f  oil sardine, the 
juveniles (less than 100 inni size) fo rm ed 20% 
o f  the catch along the w est coast. T he  recruitment 
in  the species ex tended  from  A pril to N ovem ber 
along w est coast and M arch  to  A ugust a long east 
coast. Sto lepho iiis  devisi w as dom inant am ong 
anchovies a long K arnataka. In K erala, the M SY  
o f  S. w as estim ated as 1 1 .8 3 0 1. In
the case o f  seerfish, gill net accounted fo r  65%  
o f  th e  catch  fo llow ed by trawl (17% ) and the 
re s t b y  o th e r  gears . T h e  annual stock  o f  S. 
c o m b e w m o r u s  co m m erso n  w as e s t im a ted  as
1 4 ,0 0 0 1 along the eas t coast and 2 2 ,0 0 0 1 along 
w es t coas t . D rif t  g ill n e t  c o n tr ib u te d  to  the 
m axim um  o f  the tuna ca tch  a long the mainland 
coast. A t M inicoy, the tuna. land ings show ed 
decline o f  about 37%  ovei' p revious year. In  the 
m ack ere l ,  K a rn a tak a  co n tr ib u ted  ab o u t 39%  
follow ed by K erala (17% ) and  o the r Stales.
A long  the northw est coast, the B onibay- 
duck  land ings d ecreased  b y  14%  eventhough  
there w as over 90%  increase in  the fishing effort. 
T h e  average  length  at recruitm ent w as abou t 50 
m m  in this region. T he  ribbonfish fishery showed 
p e a k  d u r i n g  th e  4 *  q u a r t e r  in  G u ja r a t ,  
M aharash tra  and K arnataka, 3"  ^qr. in K erala and 
P ' qr. in  A ndhra  Pradesh. T nch iurus lepturus  
fo rm ed 98%  o f  the ribbonfish catch.
T he  carangids w ere  exploited by the trawl 
p iedom inantly , follow ed b y  purseseine, drift net, 
hooks and  lines. T h e  scad D eca p ten is  n isse lli 
w as the m ost dom inan t species in  the trawl land ­
ings. In  g ill nets, the ho rse  m a c k e rc l .M  coiriyla 
w as abundan t and in  purseseine, D. m acrosom a  
w as abundan t in the purseseine.
T he  total d em ersal fin fish landing was 
estim ated  at 7 ,6  lakh l which show ed an  increase 
o f  1,6 lakh t over the p rev ious  year, G ujarat 
accounted  fo r  bu lk  o f  the dem ersal fm  fish catch.
In  th e  e la sm o b ran ch s , sharks fo rm ed  
6 4 %  fo llow ed by rays (33% ) and  skates (3%), 
T h e re  w a s  an  in c re a se  o f  11% in  th e  sh a rk  
land ings w hereas skates and  rays  declined  by
3 and 13%  respectively. In  M aharash tra , 96%  
o f  the e la sm o bran chs  landed , w ere  f ish ed  by 
trawl, 72%  in K erala  and  79%  in Tam ilnadu. 
S c o lio d o n  lo l ic a u d u s  w as m o s t  ab u n d a n t  in 
M a h a r a s h t r a  a n d  K e r a la  a n d  C a rc h a r i in is  
m e la n o p te r u s  in  T a m i ln a d u  in  th e  t r a w l ,  
C. m e h in o p le n ts  w as  a b u n d a n t  in  g i l ln e t  in 
Kerala. 10 species  o f  rays w ere  recorded  in  the 
traw l landings.
G roupers registered an increase o f  60%  
o ver the previous year, w ith  G ujara t contributing 
th e  m a x im u m  f o l lo w e d  b y  M a h a r a s h t r a ,  
Tam ilnadu and others. E. d iaconthiis  w as the 
m ost d om inan t species  w ith  the b u lk  o f  the 
landings represen ted  by juveniles.
T h e  land ings  o f  snappers  show ed  to 
m arginal decline o f  3%  over the previous year. 
Tam ilnadu and K arnataka landed over 75%  of 
the snappers  in  Ind ia . In th e  case  o f  p igface  
bream  T am ilnadu accounted  for 90%  o f  the total 
land ings o f  11,000 t in the country.
In  th e  c a s e  o f  th r e a d f i n  b r e a m s ,  
land ings show ed increase o f  43 ,000  t over the 
prev ious year w ith  G ujarat contribu ting  to  the 
bulk  o f  the production  (about 40% ). P eak  period 
o f  landings w as O ctober -  D ecem ber in A ndhra 
Pradesh, June -  July in Tam ilnadu, M ay  -  June 
in K era la .  S ep te m b e r-O c to b e r  in  K arna tak a , 
February-M arch in  M aharashtra  and  N ovem ber- 
D ecem ber in  Gujarat, N ein ip ten is jap on icu s  and 
N. m esoprion  fo rm ed bu lk  o f  the landings.
79 %  o f  the silverbellies w ere  landed 
along the east coast w ith  Tam ilnadu contributing 
6 9 %  o f  th e  a ll In d ia  c a tc h .  T h e  c ro a k e r s  
accounted 6 .5%  o f  the total m arine  fish landings 
show ing  8%  increase over previous year. G ujarat 
accounted  for nearly 50%  o f  the landing o f  Ihe 
country.
T h e  production  o f  lizardfish show ed  an 
increase  o f  abou t 5%  o v e r  th e  p rev ious year. 
Saurida  tum bil w as the m ost abundant in  A ndhra 
P ra d e s h ,  M a h a r a s h t r a  a n d  G u ja r a t  an d  S. 
undosquam is  in Tamilnadu.
T h e  p o m f re t  l a n d in g s  s h o w e d  an  
increase o f  only  1 %  over the previous year; these 
species w ere exploited  by trawl, gillnet and dol 
net. P am pus argenleus  w as the m ost dom inant 
species. G ujara t and M aharashtra  accounted for 
m a x im u m  la n d in g s .  I t i s  e s t im a te d  t h a t  in 
M a h a r a s h t r a ,  2 2 .2  m i l l i o n  f i s h e s  ( o f  P. 
argeiite iis)  w e re  le ss  th a n  th e  le n g th  a t  first 
m aturity  in the traw l landings. In  the case of 
gillnet abou t 90 ,000 fish  w ere  less than length at 
first maturity. PW(icfl/if/?HJ/i«wir«rwaslheonly 
species am ong B ull 's eye  in Gujarat, Maharashtra 
an d  K e ra la .  T h is  sp e c ie s  s p a w n e d  d u rin g
A p ril  -  J u ly  in K e ra la .  A m o n g  f la t  f i sh e s
C. m a cro slo in iis  w a s  d o m in a n t  a lo n g  N o rth  
K erala  and South Karnataka, C. bilinealus  a long 
sou thern  K era la  and C. m acrolep ido tiis  a long 
sou thern  Tam ilnadu. E ight species o f  goatfishes 
con tribu ted  to  the fishery. In  L aclariiis laclariiis 
p eak  sp a w n in g  ap p ea rs  to  take  p la ce  during  
Janua iy -F ebrua iy  along the K arnataka coast.
T h e  crustaceans accounted for 17% o f  
the m arine  fish  landings. W est coast accounted 
fo r  72%  o f  penaeid  praw ns landed. Large-sized 
species fo rm ed only 2 %  o f  the penaeid  praw n 
landings in Ihe trawlers. A  concerted  fishing 
e ffo rt  w as  m a d e  in  re la tiv e ly  d eep e r  w a te rs  
d u r in g  N o v e n ib e r - A p r i l  in  K e r a la  a n d  an  
e s t im a ted  2 1 ,0 0 0  t o f  d ee p -sea  p ra w n s  w ere  
harvested  for th e  first time. A long  the east coast, 
penaeid p raw n  fishery  declined by abou t 6%  in 
T am ilnadu and 10% in  A ndhra  Pradesh. T he  
non-penaeids show ed a 2 0 0 0 1 increase o ver the 
previou.s y e a r  w ith  an  e s t im a te d  la n d in g  o f
1,57 lakh, Gujai'at and M aharashtra  accounted 
for 6 6 %  o f  the catch.
O f  about, 2 4 0 0  t o f  lobs ters  landed, 
G u ja r a t  a c c o u n te d  f o r  4 3 %  f o l lo w e d  by 
M aharashtra, K era la  and Tanulnadu, P. sew elli 
w as fished  in  the 2 00-400  m  depth  ran g e  o ff  
K erala and K arnataka, T h e  landing o f  crab  was 
about 4 8 ,0 0 0 1 w ith  G ujara t accounting  for 43%  
follow ed by Tam ilnadu (28% ), K erala (12% ) and 
A ndhra P radesh  (6% ). In the experim ental seed 
p ro d u c tio n  o f  th e  p ra w n  P. sem isu lca tu s , a 
m axim um  o f  1 m illion post-larvae w ere produced 
in a run, 2 ,2  m illion post-larvae w ere  searanched 
in  the G u lf  o f  Mannar, T h e  th ird  generation  o f  
P. m o n o d o n  s e e d  w a s  p r o d u c e d  f r o m  th e  
dom esticated  broodstock.
T h e  cephalopod  landing registered  an 
increase o f  21%  over 1999. Squids contributed  
m axim um . T he  potentia l yield o f  bivalves and 
gastropods was estim ated as about 2  lakh t. Seed 
production  o f  w indow -pane oyster w as achieved.
T r i p lo id y  w a s  in t r o d u c e d  in  C r a s s o s tr e a  
m a d ra se tm s  and 63%  induction was achieved. 
In the upgradation o f  pearl culture  technology, 
th e  re s e a rc h  w o rk  c a rr ied  o u t re v ea led  th a t 
stock ing  density  o f  1,000 pe r  cage  w ould  give 
h igher survival and grow th. In the com m ercial 
culture  o f  mussel and edible  oyster, a  production 
3 00 t w as achieved. F5, F 6  and F7 generations o f 
c u t t l e f i s h  S. in e r m is  w e re  p r o d u c e d  and  
searanched at Tuticorin. T h e  experim ents o n  the 
in fluence  o f  te m pera tu re  o n  g row th  o f  pearl 
oysters in  the onshore pcaj'l culture, revealed that 
22 -35“C  range w ould b e  suitable  for achieving 
satisfactoi7  g row th  rate.
T h e  m o n i to r in g  o f  e n v i ro n m e n ta l  
characteristics in the inshore w aters continued 
and  all re lev an t d a ta  g en e ra ted .A n  estim ated  
7,00 ,000  O live  rid ley  turtle nested  in M arch 
20 0 0  along O rissa coast against the 3.4 lakh in
I 9 9 9 .G i l l n e l s  a n d  h o o k s  a n d  l in e s  w e re  
responsible for incidental catches o f  turtles along 
sou thw est coast.
A bout 20,000 larvae o f  seacucum ber,
H. scabra  w ere  produced o f  w hich  about 10% 
attained D olio laria  stage. In  g rouper juveniles, 
optim um  feeding rate  w as found to be 10% body 
w eight (fresh sardines). A  simplified protocol foi' 
th e  iso la t io n  o f  w h ite sp o t b ac u lo v iru s  D N A  
tem pla te  from  the infected  sh r im p  tissue  was 
perfected. In the program m e o f  em pow erm ent 
o f  c o a s ta l  c o m m u n i t i e s  th r o u g h  f i s h e r i e s
extension, crab  farm ing and an integrated fish 
culture  w ere dem onstrated  in tlie fa rm er’s fields 
in  K erala. In the area o f  econom ics o f  trawling, 
it w a s  o b se rv ed  tha t the o p e ra t in g  co as t / t r ip  
varied from  about R s.4,000 in the M andapam  
reg ion  to  about Rs. 7 ,400 in tiie Sakthikulangara 
reg ion  for a  single  d ay  tr ip  and the net operating 
in c o m e / t r i p  r a n g e d  f r o m  R s . l 6 3 0  to  2 9 6 0  
respectively. In the exploratory surveys by FORV 
S a g a r  sa m p a d a  a long  w est coast, deep- sea 
praw ns form ed 25.5%  o f  the catch  at depths o f  
300-400  m . In  the A n dam an  Sea, average catch 
rates o f  215kg /h r w as obta ined in  the 200-500  m 
d e p th  r a n g e  w i th  th e  m a jo r  c o m p o n e n t  o f  
m esopelagic  fishes. In the IC A R  R evolving fund 
p rogram m e o f  production o f  pearls, abou t 2200 
com m ercial g rade  pearls  w ere produced. In  the 
a rea  o f  tox ic  algal b loom s 16 gen e ra  and 67 
species o f  phytoplankters w ere identified. T he  
w ork  in N A TP projects p rogressed  well.
In  th e  e d u c a t io n  p ro g r a m m e ,  tw o  
candidates w ere  aw arded Ph.D . degree and  six 
cand ida tes  a re  aw aiting  results. T h e  teach ing  
program m e in the M.F.Sc. w as carried out as 
pe r  schedule. T h e  K V K  conducted a total o f  64 
tra in in g  p ro g ram m es  and  1369 perso ns  w ere  
benefited b y  this. T he  T T C  conducted 10 training 
program m es fo r  190 participants.
F o u r  c o n su lta n c y  p ro g ram m es  w ere  
com pleted  d uring  the year a nd  six program m es 
w ere  continued.
INTRODUCTION
Ind ia  is  endow ed  w ith  a long  coastline of 
8 ,129 km , 0,5 m illion  sq  km  o f  continental shelf,
2 .02  m illion  sq  k m  o f  E E Z  and an estim ated  
annual M arine  F ishery  R esource Potential o f  3.9 
m ill io n  tonnes. T h e  vas t a re a s  all a lo n g  the 
coas t l in e  o ffe r  ideal sites fo r  seafa rm ing  and 
coastal maricuUure. Tlie Indian  m arine fisheries 
sec to r p lays a  very im portant ro le  in supplying 
protein-rich food to  the increasing population, 
em p lo ym e n t genera tion  and fore ign  exchange 
earning. T h e  present m arine .fisheries scenario 
in India  is  characterised  b y  declin ing y ie lds from 
the inshore waters, increasing conflicts between 
different resource users, increasing dem and  for 
fish  food for dom estic  consum ption  and  export 
and . prospects fo r  large sca le  seafa rm in g  and 
coastal maricuUure. T h is  w arrants g rea ter and 
m ore  effective R & D  efforts to  enab le  im plem ent 
su i ta b le  a c t io n  p la n s  fo r  s u s ta in e d  m a r in e  
fisheries and maricuUure developm ent.
T h e  C entral M arine  F isheries R esearch  
Institute (established in  1947) is the nodal agency 
in  In d ia , re sp o n s ib le  fo r  re sea rch  su p p o r t  in  
m arine  fisheries developm ent. O ver the period 
o f  h a lf  a  century since its inception, the C M FR I 
g re w  s ig n if ican t ly  in its  s ize  and  s ta tu re  by 
b u i l d in g  up  a  f a i r l y  a d e q u a te  r e s e a r c h  
infrastructure and  recruiting  suitably  qualified 
R & D  staff. T h e  In s t i tu te ’s m u ltid isc ip l in a ry  
ap p ro a c h  to  re se a rc h  in  m a r in e  c a p tu re  and 
cu ltu re  fisheries has  w on th e  recognition  as a 
p r e m ie r  In s t i tu te  c o m p a ra b le  to  an y  w e ll-  
established laboratory in the world.
Tb accom plish  its m andate , the Institute 
m onitors the landings on a continual basis from 
all a long the country’s coast, conducts researches 
o n  characteristics o f  exploited m arine fish  slocks; 
carries o u t exploratory  surveys and  assessess the
u n d e r -  an d  u n e x p lo i te d  r e s o u rc e s ,  d ev e lo p s  
seafarm ing  techniques, undertakes research  in 
fishery env ironm enta l characteristics and sea- 
dynaniics and conducts postgraduate education  
p ro g r a m m e s  le a d in g  to  M .F .S c . a n d  P h .D . 
d e g r e e s .  S tu d i e s  a r e  a l s o  c o n d u c t e d  on 
e c o n o m ic s  o f  f ish e ry  en te rp r ise s  an d  so c io ­
econom ic  conditions o f  fisherfolk.
T h e  organ isation al set-up
To effectively carry  o u t these tasks, the 
Institu te  has estab lished  a  R egional C entre  at 
M andapain  C am p, R esearch  C entres a t M inicoy, 
Veraval, M um bai, Karwar, M angalo ie , Calicut. 
V izhinjam , T u ticorin , C hennai, K ak inada and 
V isakhapatnam  and 28 F ield  C entres all along 
the coast. T h e  entire  activity is coord inated  by 
the H eadquarters a t C ochin . T he  Institute has, 
o v e r  th e  y ears , b u il t  u p  labo ra to ry  a n d  field 
facilities for carrying o u t research  program m es 
and has been  upgrad ing  the sam e  to  m eet the 
c h a n g in g  a n d  a d d i t io n a l  r e q u i re m e n ts .  T h e  
s an c t io n ed  s ta f f  s t re n g th  o f  th e  In s t i tu te  is: 
Scientific  192, Technical 421 , M inisterial 170, 
A uxiliary  6  a nd  S upporting  337.
T h e  m u l t id i s c ip l in a r y  re s e a rc h e s  in 
capture and culture fisheries are  conducted  under 
eight Divisions: Fisheries R esources Assessment, 
P c l a g i c  F i s h e r i e s ,  D e m e r s a l  F i s h e r i e s ,  
C ru s ta c e a n  F is h e r ie s ,  M o l lu sc a n  F ish e r ie s ,  
F ishery E nvironm ent M anagem ent, Physiology, 
N u tri tion  and P a tho lo gy  and S ocio-econom ic  
E v a lu a t io n  a n d  T e c h n o lo g y  T ra n s fe r .  
Interdivisional and Interinstitutional programm es 
w ith  collaborating  agencies a re  carried  out for 
g re a te r  u ti lisa tion  o f  ex p e rt ise  and fac ilities. 
B esides, the Institute a lso takes up short-term  
research  projects on im portant and priority areas
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th ro u g h  a d  h o c  re sea rch  projecEs fu n d e d  by 
outside agencies in the country  and abroad and 
offers consultancy services to  the clients from  
G o v e rn m en t o rgan isa tion s  a s  w ell as p riva te  
industry.
fam iers, agricultural fanners  and farm w om en and 
the T ra iners’ T raining C entre  to  the officials o f  
sta te  and central governm ents , banks, societies 
and  au tonom ous bodies  in terested  in fislieries 
developm ent.
T h e  M and ate
A ssessm ent and m onitoring  o f  the status o f  the exploited  and  unexplo ited  fish  stocks in  the 
Indian E E Z , the contiguous international w aters  (for the m esopelagics) and  the Southern 
O cean  (for A ntarctic krill and  fm fish) in  relation to  fishery  independent and f isheiy  dependent 
factors; evaluation  o f  the technoeconom ics and socioeconom ics o f  m arine  fish ing operations
D evelopm ent o f  su itable  technologies fo r  seafann ing  o f  finfish, shellfish, seaw eeds and other 
cu ltivab le  m arine  organ ism s; ev a lu a tion  o f  th e  tech no eco no m ics  and socioeconom ics o f  
m a ricu l tu re  o p era tion s ; u p g rad a t io n  o f  te c h n o lo g ie s  th ro u g h  R & D  in  fro n tie r  a reas  in 
B iotechnology, N utrition, P atho logy  and E ndocrinology
❖  M onitoring  th e  health o f  the coastal ecosystem s, particularly  the endangered ecosystem s in 
relation to  ai tisanal fishing, m echanised  fish ing and m arine  pollution
T ransfer o f  viable  seafan n in g  technologies th rough  extension  education , specialised training 
and  consultancy services
P ostgraduate  education  in  m arine  fisheries and  m aricu ltu re  lead ing  to  M .F.Sc. and  Ph.D. 
degrees; in troduction  o f  new  subjects in  f ion tier  areas and establishm ent o f  another D eem ed 
U niversity  in  Fisheries
U nder the Postgraduate P rogram m e in 
M ariculture , th e  Institute o rganises M .R S c . and 
P h .D  p ro g ram m es  o f  th e  C en tra l In s titu te  o f  
F i s h e r i e s  E d u c a t i o n ,  M u m b a i ,  a  D e e m e d  
U n iv e r s i t y  u n d e r  th e  IC A R .  T h e  te a c h in g  
pi ogram m e is carried out by the scientists o f  the 
Institute.
T h e  K r is h i V igya n  K e n d ra  im p a rts  
t r a in in g  in  m a r ic u l tu re ,  a g r ic u l tu re ,  an im a l 
h u sb a n d ry  and  o th e r  re la ted  su b je c ts  to  fish
T h e  L ib r a r y  a n d  D o c u m e n ta t io n  
Section  prov ides reference facilities to  research 
staff and students o f  the Institu te  as well as to 
v is iting  scientists  bo th  w ith in  and ou ts id e  the 
country.
T h e  results o f  researches carried  o u t in 
the Institu te  are  published  in  various Joum als. 
Besides, the Institute brings out Bulletins, Special 
Publications and  M arine  Fisheries Infom iation 
Service. T h e  C M F R I also  publishes the Indian  
Jou rna l o f  F isheries. 
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B U D G E T  2000-2001
(Rs. in  lakhs)
S .N o . B u d g e t  H e a d s R E  fo r  
2000-2001
E x p e n d i tu re
I n c u r r e d
P L A N
1. T.A, 35.00 35.00
2. O ther charges including
equipm enl 200 ,00 214,83
3. Inform ation Teclinology 9 .00 8,84
4. R eplacem ent o f  o ld E quipm ents 50 .00 35,35
u n d er  one  tim e  catchup  grant
5. W orks
M ajor w ork s  & 90.00 32.71
R enovation  o f  B uilding 57.29
6. O ther items 22 .0 0 20 ,22
7. H R D 1.00 2 .76
T O T A L 407 .00 407 .00
N O N -P L A N
1. Estt. Charges 1240.00 1240,00
2. O.T.A. 1.20 1.20
3. T A . 13.00 13.00
4. O ther C harges 96,80 96,80
5. W orks 38.00 38 .00
6. O ther items 2.00 2 .00
T O T A L 1391.00 1391.00
L IB R A R Y  A N D  D O C U M E N T A T IO N  
S E C T IO N
D uring the period under report 55 books, 
20 C D -R O M s and 1306 issues o f  jo u rn a ls  w ere  
added lo  the library at H eadquarters. Essential 
b o o k s  a n d  jo u r n a ls  w e re  a lso  a c q u i re d  fo r  
libraries a t R egional and R esearch Centres. Inter- 
library loan and  inter-library  co llabora tion  o f  
pub lica tio ns  w ere  co n tin u ed . R e fe re n c e  and 
reprographic fscilities w ere p rov ided  to  visiting 
scientists, scholars and others.
T he  L ib ra ry  s tocks and  d is tr ibu tes  the 
Institute publications.
The following publications w ere  issued during 
the period:
1. Indian Journa l o f  F isheries  Vol. 4 6  N o. 3,4 
(1999)
2. In d ia n  J o u rn a l o f  F ish e r ie s  Vol. 4 7  N o. 
1,2,3,4 (2000)
3. M arine F isheries Inform ation  
Service  T & E  Ser. N os. 157- 
166 ■
4. C M FR I N ew sletter Nos. 87- 
90
5. C M FR I A nnual R eport 1999- 
2000
6. C M F R I S pecia l Publication  
Nos. 69, 70. 12 (Revised)
7. B o o k  -  M a r in e  F i s h e r ie s  
Research and M anagem ent
V E S S E L  M A N A (;E M E N T  
C E L L
I V  a t Tuticorin  is under l epairs. Cadalm in-II, 
stationed at M andapani C am p  and C adalm in-IX  
sta tioned at C ochin , w hich served the full life o f  
a w o o d e n  v e s s e l  o f  2 0 -2 5  y e a r s  a re  
decom m issioned.
T H E  O F F I C I A L  L A N G U A G E  
IM P L E M E N T A T IO N  I’R O C iR A M M K
T h e  y e a r  2 0 0 0  w as very  im po rtan t to 
H indi, being the G olden  Jubilee Yeai' o f  Official 
L a n g u a g e .  T h e  O f f i c ia l  L a n g u a g e  
Im p le m e n ta t io n  C o m m it te e  o f  th e  In s ti tu te  
cha lked  o u t p ro g ram m es  fo r  im plem en ta tion  
during  the y ea r  as pe r  these gu ide lines and a 
sum m ary o f  activities undertaken during the year 
is  g iven below.
1. B ilingua l u se : U se  o f  stationeiy items, issue 
o f  S ection  3(3) docum ents  and release o f  
p rocedura l literature o f  the Institu te  w ere 
continued.
The C adalm in-V lbzseda\.
Kochi w as utilised fo r  collection 
o f  p lankton sam ples, and o the r environm ental 
studies in  the inshore and backw aters o f  Kochi.
S a g iita ,  the  v esse l b ased  a t  M an d a p a m  
C am p w as utilised for collection o f  seaw eeds and 
hydrographic data. T he  vessel was also  utilised 
forconsultancy projects a t Tuticorin, Cadalmin-
H in d i  P o e ts  M e e t  a t  H e a d q u a r t e r s  (O n  th e  d ia s  f ro m  r ig h t  to  le f t  
S h ri  K .[„ M ohana  V arm a, em inent M a la ja la m  svriter, Dr.G. S iidhakara 
Rao, Principal Scientist, C M FR I, Dr.P.V. Vijayan, F o rm e r  Head, Departm ent 
of H indi, Cochin  University, Dr.D.P, Tfiomas, P rinc ipa l,  H ind i P ra c h a r  
Sabha, E rnakulam
2. P r o m o t i n g  ( l ie  u s e  o f  H i n d i :  T h e
program m es im plem ented  during the year 
are: 1) ob ligato ry  H indi tra in ing  o f  s ta ff  
under w hich 5 em ployees have  passed  the 
various H indi exam inations 2) C onduc t o f  
H in d i  W o rk s h o p  u n d e r  w h ic h  4 H in d i
W orkshops w ere  organised at the Calicut, 
Miiiicoy, Tuticorin R esearch C entres and at 
H eadquarters, C ochin  in w hich  altogether 
9 4  e m p lo y e e s  w e re  tra in ed . 3) L ib ra ry  
serv ice  un d er  w h ich  32 new  b oo ks  w ere 
add ed  to  the H indi lib rary  and  p o p u la r  /  
d ep a rtm en ta l  p e r io d ica ls  su b sc rib ed  and  
displayed. 4) G eneral H indi correspondence 
u n d e r  w h ic h  15%  
correspondence was m ad e  in 
H in d i  a n d  a l l  (h e  l e t te r s  
r e c e i v e d  in  H in d i  w e re  
replied  to in  Hindi. 5) under 
the postgraduate program m e, 
abstracts o f  8 M.F.Sc and one 
Ph.D  thesis w ere  subm itted 
in  H ind i 6) H indi day  w as 
observed at H eadquarters by 
releasing inspiring  m essage 
and the H indi d ay  /  w eek  w as 
o bse rv ed  a l  the  C en tres  o f  
C M FR I.
ii) G o ld e n  J u b i le e  Y e a r  p la n n e r :
a) M il le n iu m  Q u iz :  O n  the em erging 
s c e n a r io  o f  g lo b a l i s a t io n  and  
I n f o r m a t io n  T e c h n o lo g y ,  
h i g h l ig h t in g  th e  m i l l e n iu m  
concepts o n  language, a qu iz  in 
H ind i w as conducted  in January 
2000 .
H indlD ay  Celebration: Prof. (Dr.) M ohan Joseph M odajil , Director, C M FR I 
addressing (he stafT
3. P ro g re ss iv e  u se  o f  H in d i
I) P o p u la r ls a t to n  o f  sc iencc  l i te r a tu r e  in  
H i n d i : U nder this mission 4  research papers 
o n  d i f f e r e n t  to p i c s  w e re  p r e s e n te d  /  
publislied at C IFE , Bombay, C IF T  Cochin 
and Trivandrum  T O LIC .
c)
H indi D ay Celebration: Shri V.N. Rai, 
C h a i r m a n  &  M a n a g in g  D ire c to r ,  
FACT, U dyoganiandal delivering the 
address
b )  C r e a t iv e  l i t e r a t u r e  p r o p a ­
g a t io n : T h e  Institute sponsored 
a  H n d i "P o ets  M e e t "  in  M arch  
2000  to  propagate original writing 
in  H in d i  d e v i a t i n g  f r o m  th e  
official set-up  o f  translation . In 
(his p rogram m e 13 selected poets 
in  a n d  a r o u n d  C o c h in  c i ty  
presen ted  poem s. T h e  linguistic 
h a rm o n y  c o n c e p t  w as  a lso  
h ig h l ig h te d  a lo n g w i th  th is  by 
presen ting  po em s in 7  N ational 
languages.
G o l d e n  J u b i l e e  Y e a r  S p e c i a l  
R e l e a s e :  A s  a  h a l l  m a r k  o f  
c o n c lu d in g  th e  G o ld e n  Ju b i le e  
Year o f  H indi, and  taking a stock 
o f  w o rk  u n d e r ta k e n  h ith e r to ,  a
-nr
Dr.N.G,K. Filial, H ead, PFD  receiving the R a jbhaslia  Rolling Trophy of 
Cochin TO LIC  for tlie excelleni Official L anguage Implenienlation fo r  the 
y ea r  1999 -  2000 from  Ihe Chief Coniniissioncr o f  Income Tax, Cochin
S p e c ia l  p u b l i c a t io n  n a m e d  
M a lsy a g a n d h a  w as re leased  in 
D e c e m b e r  2 0 0 0 . T h e  c o n te n t  
m a in ly  e luc ida tes  th e  structure, 
functions and  con tribudons o f  the
I n s t i t u t e  b y  g iv i n g  a n ew  
d im ension to  the functional Hindi 
l a n g u a g e  o n  M a r in e  F ish e r ie s  
R e se a rc h ,  M a t te r s  o f  g en era l 
in tres t a re  a lso  inc lu d ed  in  the 
publication.
4 . R e c o g n i t io n :  T h e  In s titu te  
w o n  th e  R a jb h a s h a  R o l l in g  
T rophy  o f  the Cochin T O L IC  for 
th e  4 th  t im e  fo r  th e  e x c e l le n t  
H indi im plem en ta tion  activ ities 
for the year 1999-2000.
CMFRi
RESEARCH ACHIEVEMENTS
FISHERY RESOURCES ASSESSMENT DIVISION
T h e  D iv is ion  is responsib le for m onitor­
ing the landings o f  exploited resources and  d e ­
v e lo p in g  m o d e ls  a n d  m e th o d o lo g ie s  fo r  fish  
stock assessm ent and fishery  forecasting.
P R O J F X T  C O D E  
P R O J E C T  T I T L E  
S C IE N T IS T S
C E N T R E S
F S S /F R A /1 .1
A sse ssm en t o f  ex p lo ited  m a r in e  f ish e ry  re s o u rc e s  
K .N . K u r u p ,  K. Balan, M . Srinath, K, V ijayalakshm i, 
T.V, Sathianandan and  W ilson  T. M athew  
C ochin
T h e  d a ta  g e n e ra te d  u n d e r  th is 
p roject fo rm  the input data  for research 
projects o f  the Institute in  the capture 
sector. T h e  salient findings are:
•  T h e  m arine  fish  production  in  In ­
d ia  during 2000  has b e en  provision­
ally estim ated at 2 .70  m illion tonnes 
w hich  is  ab o u t 2 ,8 2 ,0 00  t  (12% ) 
m o re  c o m p a re d  to  2 .4 2  m il l io n  
tonnes o f  1999. Region-wise s h a r e  In m arine  fisti landing
Dr.K.Gopakumar.DDG (Fi?herics)ICAR releasing CM FRI Special Publication, 
"A code list o f  common marine l im g  resources o f  the Indian Seas
» T he  pelagics fon ned  abou t 50 .2%  o f  the total 
land ings at^d dem ersal finfish, crustaceans 
and moJliiscs together 49.8%.
•  T he  landings by m echanised and traditional 
u n i t s  a c c o u n t e d  f o r  6 6 %  a n d  3 4 %  
re s p e c t iv e ly  (m o to r is e d  2 6 %  a n d  n o n ­
motorised sector 8%).
The features o f  (he resourcew ise landings in the 
country during 2000  com pared to  1999 are:
•  A n  in c re a se  o f  5 2 %  (1 ,2 6 ,0 0 0  t ) in  the 
landings o f  oil sard ine w ith  an estim ate o f
3 .67.000 I in  2000.
•  A n  increase o f  6 ,0001 (6% ) in the catches o f  
B onibay-duck w ith an estim ated  landing o f
98 .000  1.
•  A n  in c rease  o f  35 ,000  t (20 % ) in the land ­
ings o f  perches, the e s t im a te  in 2 0 0 0  being
2 .1 4 .0 0 0  t.
•  A n  increase o f  23 ,000  t (15% ) in the land­
ings o f  croakers in 2000, w ith  an estim ate o f
1.81.000 t.
•  An increase o f  20%  (3 5 ,0 0 0 1) in the penaeid 
praw n landings, the estim ate being 2 ,07 ,0001.
•  A n  increase o f  2%  (3,000 t)  in the landings 
o f  non-penaeid p raw ns w ith an estim ate  o f
R eg ion -w ise  m a r in e  fish  la n d in g s  ((onnes)*
R eg io n 1999 2000
N E
1,13,885
(5.1)
1,55,905
(5.8)
SE
6,23 ,556
(27.7)
5 ,92,555
(22,2)
S W
7,92,335
(35.2)
8 ,47 ,580
(31,8)
N W
7 ,22 ,922
(32.1)
10,69,778
(40.1)
WB OR AP IN  PON KL KAR GOA MH GUJ 
M arine  fish  land ing s  in d iffe ren t S ta te s  d u rin g  2000
•  E xc lud ing  islands
1.51.000 t i n  2000.
•  An increase o f  19,000 t (21% ) in  the land­
in g s  o f  c e p h a lo p o d s  th e  e s t im a te  b e in g
1.12.000 t i n  2000.
•  An increase o f  5 8 ,0 0 0 1 (47% ) in the catches 
o fr ibbonfishes the estim ate  being  1 ,8 2 ,0 001.
•  A  decrease  o f  36%  (75,000 t) in the m ack ­
erel landings w ith  an estim ate o f  1,33,000 t 
in 2000,
•  A  decrease  o f  37%  (4 6 ,0 0 0 1) in the catches 
o f  lesser sardines with an  estim ate o f 7 8 ,0 0 0 1.
Z o n a l  w o rk sh o p s
Z o n a l  w o rk sh o p s  fo r  th e  f ie ld  s ta f f  
w ork ing  in  different m aritim e 
z o n e s  w e re  c o n d u c t e d  at 
Calicut, Tuticorin, M um bai and 
V is a k h a p a tn a m  R e s e a r c h  
C e n tr e s  d u r in g  F e b ru a ry  —  
M arch  2001. T h e  w orkshops  
d e a l t  w ith  th e  re v iew  o f  the 
w o r k  on  d a t a  c o l l e c t io n ,  
up d a tin g  th e  sam p ling  fram e 
w h e r e v e r  r e q u i r e d  and  
re f re s h e r  tr a in in g  c o u rs e  on 
identif ication  o f  the exploited  
species.
Estimated landings (t) of M arine Fish during 1999 and 2000
P E L A G IC  F IN F ISH D E M E R S A L  F IN F ISH
N am e of fish 1999 2 0 0 0 N am e of fish 1999 2 0 0 0
C L U P E O IO S E L A S M O B R A N C H S
W olf herring 14341 12899 Sharks 41 5 12 4 8 5 25
Oil sardine 24 0 95 7 36 7 18 7 Skates 2 7 1 2 2 6 2 7
O ther sardines 127042 8 0 6 86 Rays 2 1 6 78 21811
Hilsa shad 10012 10746 EELS 11381 9 1 8 7
O ther shads 11074 11835 C A T F IS H E S 47131 5 8 3 32
Coilia 31169 38911 L IZ A R D  F IS H E S 17706 2 6 7 14
Setipinna 2321 4601 P E R C H E S
Stolephorus 49541 4 5 5 3 4 Rock cods 15153 2 4 8 76
Thrissina 10 31 Snappers 6452 6 2 6 8
Thryssa 3 1 6 44 3 0 9 0 4 Pig face breams 11301 11110
Other clupeoids 4 8 2 69 4 5 6 72 Threadfin breams 7 4 0 69 116680
B O M B A Y -D U C K 9 4 2 10 9 7 5 4 8 O ther perches 3 8 0 82 5 7 2 82
H A LF B E A K S  & FULL 5634 7316 G O A T F IS H E S 2 0 5 54 15627
BEAKS
FLYING  F IS H E S 1798 2 3 7 7
T H R E A D F IN S 7 8 1 6 9 1 9 5
R IB B O N  F IS H E S  
C A R A N G ID S
124702 182386
C R O A K E R S 167544 18 0 72 3
3 2 8 79
32851
58 4 8
5 5 2 7 5
20 9 73 3
0
2 2 1 79
2 5 5 84
7 2 8 7
5 5 8 8 4
13 4 55 6
0
S ILV E R B E L LIE S 53511 4 9 3 84
Horse Mackerel 
Scads
Leather-jackets  
Other carangids  
M A C K E R E L S  
Indian mackerel 
Other mackerels
W H IT E F IS H  
P O M F R E T S  
Black pomfret 
Silver pomfrel 
C hinese pomfret 
FLAT F IS H E S
4 9 4 4
10302
2 3 2 1 0
9 0 6
6179
12680
2 4 6 37
854
S E E R  F IS H E S Halibut 1138 1724
S. com m erson 3 1 0 89 3 6 4 84 Flounders
104 171
S. guttatus  
S. lineolatus
13791
130
13755
54
Soles
M IS C E L L A N E O U S
4 5 3 92
2 3 6 62
5 0 2 7 5
3 0 2 6 6
Acanthocybium  spp. 30 82 T O T A L 6 4 6 2 6 0 76 5 12 7
T U N A S
£  affinis 22811 2 3 5 14 S H E L L F IS H
Auxis. spp 8 2 5 8 9 0 9 0
K. pBlam is 1840 4 3 8 7 C R U S T A C E A N S
T  tonggol 9098 9 9 3 5 Penaeid prawns 17 4 34 0 2 0 7 0 8 0
Other tunas 6 5 2 0 7 0 7 6 Non-penaeid prawns 14 7 90 8 151288
BILL F IS H E S 2931 3 5 7 0 Lobsters 2094 2 3 8 7
B A R R A C U D A S 14315 18299 Crabs 2 7 6 89 4 8 3 8 4
M U LL E TS 8605 6 5 4 6 Stomatopods 4 9 9 10 4 6 0 0 5
U N IC O R N  C O D 314 492 M O L L U S C S
M IS C E L L A N E O U S 4 7 3 74 5 3 2 42 Cephalopods 9 2 3 77 111544
T O T A L 129 39 1 3 138 84 4 9 T O T A L 4 9 4 3 1 8 5 6 6 6 8 8
G ra n d  Total 2 434491 2 7 0 0 2 6 4
P R O J E C T  C O D E  
P R O J E C T  T IT L E  
S C IE N T IS T S
C E N T R E S
F S S /F R A /S T .I
M a n a g e m e n t  I i i fo r in a t io n  S y s te m  in  M a r in e  F ish e rie s  
K . B a ia n ,  K.N. Kui-up, M. Srinath, K. Vijayalakshnii,
T.V. Salhianandaii and W ilson T. M alhew  
C ochin
•  T h e  da ta  o n  th e  explo ited  m arine  fishery  
r e s o u r c e s  h a v e  b e e n  c o m p u te r i z e d ,  
processed and  results stored on devices such 
as m a g n e t ic  ta p c s /C D  e tc .  f o r  u s e  b y  
Scientists o f  this Institute.
•  T h e  L A N  facility has been fully extended 
to  all the  Scientists/Technical personnel at 
the  headquarters.
•  A  suite o f  application progranvs needed for
th e  M a n a g e m e n t  In f o rm a t io n  
Systein  w as also  developed.
M a r in e  F is h e ry  D a ta  
R e tr ie v a l  S ystem
•  A  w indow s-based user-friendly 
qu e ry  program , M arine  F ishery  
Data Retrieval System  (M FDRS) 
h a s  b e e n  d e v e lo p e d  in  V isual 
Basic.
•  A  large database ( ‘M FD B 6199’) 
is developed using M S-Access and 
stored on the sei-ver.
Inauguration  of ARIS cell by  Dr. K. Gopakiimar, Deputy Director General 
(Fisheries) ICAR
P R O J E C T  C O D E  
P R O J E C T  T IT L E
S C IE N T IS T S
C E N T R F ^
F S S /F R A /1 .3
S to c k  a sse ssm e n t  te c h n iq u e s  in  m a r in e  f ish  a n d  sh e llf ish  re so u rc e s  
a n d  m a n a g e m e n t  
M .  S r in a t i i  and  K.N. K um p 
Cochin
Assemblage-wise distribution of landings, 2000
•  A  m acro  analysis  was carried  out by 
analysing  the production  trends by regions 
and  by considering  the reg ion  - resource 
co m b ina tio ns  to  assess th e  sta tus o f  the 
re sou rces  on the basis  o f  a genera lised  
f i s h e r y  d e v e l o p m e n t  m o d e l  . T h e  
e s t im a te d  m a r in e  f ish  la n d in g s  d u r in g  
1961 - '9 8  form ed the database  o f  the study. 
T h e  estim ates o f  potential y ie lds based on 
the expected m ax im um  yields and average 
long-term  yie lds w e ie  ob ta ined  from  the
leveled off. G ains arc  expected  mainly 
from  the pelagic slocks, the crustaceans 
and cephalopods.
•  T h e  estim ated  potentia l y ie ld  in 
te rm s o f  the expec ted  m ax im u m  yields 
and the average  long term yield w ere  in 
the range  o f  3 .0  to  3 .3 m illion tonnes and 
2.6 to 2.7 m illion tonnes respectively. The 
projected  land ings for 2005 ranged  from
3.1  to  3 .3  m i l l io n  to n n e s  a n d  th e  
pessim istic  projections are  in  the range o f  
2.9 to  3.0 m illion tonnes.
S e c to r -w ise  la n d in g s  in  d if fe re n t  r e g io n s
tim e series o f  the landings and also 
from  an em pirical model.
R esults reveal that about 4 0 %  o f  (he 
re s o u rc e s  a re  in  e i th e r  m a tu re  or 
s e n e s c e n t  s t a g e ,  s u g g e s t in g  th a t 
increased landings o f  these resources 
are  unlikely.
T h e  a g g r e g a t e d  d e m e r s a l  f ish  
landings in m ost o f  the regions had
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Estim ated landings o f  m ajor g ro u p s  - 2000
PELAGIC FISHERIES DIVISION
T h e  P e la g i c  F i s h e r i e s  D iv i s io n  
im plem ented  eight Institute R esearch  Projects, 
tw o  A .P  C ess  F u n d  P ro je c ts  and  o n e  N A TP 
Project. D a ta  on fishery and biological aspects 
o f  3 2  c o m m e rc ia l ly  e x p lo i te d  s p e c ie s  w e re  
c o l le c te d  an d  a n a ly s e d  d u r in g  (h e  y e a r  fo r
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Total m arine fish and  pelagic fish landings In India 
during 1990-2000
un d ers tan d in g  th e  d y n am ics  o f  th e  exp lo ited  
stocks.
Pelag ic  finfish production during 1985- 
2000  fluctuated between 0.78 m illion tonnes (ml) 
in  1985 and  1.35 m  t in  2 0 0 0  form ing 5 0  %  o f  
(h e  to ta l  m a r in e  f ish  p r o d u c t io n .  A 
stagnation in the pelagic catch  a round 1,3 
m t p e r  ann um  against a n  annual potential 
yield o f  2.21 m  t o f  pelagic resources from  
the Indian E EZ, w as observed  in the last
10 years. A bo u t 68 .1%  o f  the production 
o f  pelagics in 2000  w as obta ined from  the 
w est coast, 30.1 % from  the eas t coast and 
the rest (1 ,8% ) from  the Island Territories. 
A m on g  the m aritim e states, K erala ranked 
f i r s t  c o n t r ib u t in g  2 8 .7 %  o f  th e  to ta l 
p e lag ic s ,  fo l lo w e d  b y  G u ja ra t  16 .8% , 
T a m i ln a d u  1 6 .1 % , M a h a r a s h t r a
11.9%,A ndhra Pradesh  8 .1% , K arnataka 
7 .3%  and G o a  3 .3%.
P R O J E C T  C O D E  
P R O J E C T  T I T L E  
S C IE N T IS T S
C E N T R E S
P F /R E /1 .1
F is h e ry  a n d  re s o u rc e  c h a ra c te r i s t ic s  o f  s a r d in e s  (S a r d in e lh  spp .)  
N .G .K .P iJla i, A .A .Jayaprakash, T .M .Y ohannan, A.K.V. N asse r  and 
E .M .A bdussam ad
Karwar, M angalore , C alicut, C ochin , Tuticorin, M andapam , 
V ishakapatnam
Oil sardine landings reached an 
all tim e peak  o f  3.68 lakh t du ring  the year 
surpassing the production  o f  3  lakh ( in 
1968. T he  w est coast con tribu ted  79%  
(2 ,9 1 ,2 0 7  t)  a n d  th e  e a s t  c o a s t  2 1 %  
(77,191 t). This pattern in  increase was 
p r e d i c t e d .  H o w e v e r ,  t a k in g  in to  
co n s id e ra t io n  th e  d ecad a l v a r ia tio n  in 
abundance o f  the resource, the production 
is expected to  decrease in  the im m ediate 
few  y e a rs  a h e a d .  K e ra la  c o n t r ib u te d  
2 ,4 1 ,4 1 1  t ( 6 5 .5 % ) ,  f o l lo w e d  b y  
Tam ilnadu 52,624 t (14.3% ), K arnataka
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Oil sa rd in e  landings along  th e  Indian c o a s t  during 1990*2000
3 3 ,0 1 5  I (8 .9 % ) ,  A n d h ra  P ra d e s h  1 9 ,1 2 0  t 
(5 .2% ) and  M aharash tra  12,660 t (3,4%),
O il sa rd in e  p ro du c tion  in  Ind ia  varied 
from  0.47 lakh  t in  1994 to 3.68 lakh t in 2000. 
A long  the w est coast the calches dw indled from  
1.43 [akh t in  1991 to 0.03 lakh t in 1994. On 
the o ther hand fishery production  a long  the east 
coast has been show ing a steady increase from  
1991 to  1997. T he  landings from  both  the coasts 
w ere  nearly  equal (over I lakh t each) during 
1997 and 1998 and la te r th e  landings in  the w est 
coast show ed an ascending trend to  a  peak during 
the current year. T he  area o f  peak  exploita tion 
con tinued  to b e  the inshore  w aters o f  K erala- 
M aharashtra  stretch along the w est coast, and the 
M a n d a p a m - R a m e s w a r a m ,  C h e n n a i-  
V isakhapatnam  stretches a long  the east 
coast.
C h a ra c te r is t i c s  o f  s a r d in e  re s o u rc e  a t  
m o n i to r in g  c e n t r e s  d u r i n g  th e  y e a r  
2 0 0 0 :T h e  sa rd in e  ca tch  in c re a se d  by 
8.5%  at K ochi, 42 .8%  at M angalore  and 
93%  at C alicut. T he  production  dechned  
b y  8 %  a t  V is a k h a p a tn a m , 6 6 .8 %  at 
M andapam  and by 80%  at Tuticorin. Oil 
sard ine form ed 75 to  100%  o f  sardine 
ca tch  a long  th e  w est coast ccn tres. A t 
C h e n n a i  a n d  V isa k h a p a tn a m  a lso  o il 
sa rd in e  d o m in a te d , fo rm in g  4 1 %  and 
9 9 %  resp ec tiv e ly . A t M a n d a p a m  and 
Tuticorin, lesser sardines dom inated  the catch. 
T he  highest C /E  o f  1 .2 1 and 1.08 t w as realised 
by the purseseines and the ringseines respectively 
a t  K o ch i.  T h e  p a i r  tra w ls  and  r in g se in e s  at 
P am ban  landed 1 7 6 6 ta n d  1 2 3 1 1 o f  o il sardine 
w ith  a  C /E  o f  3.5 and 7.8 t  respectively  during 
January  to  M arch  period.
Exploitation o f  oil sard inejuveniles: The juveniies 
(<100 mm) formed about 20%  o f  the catch along 
the west coast. In the ringseines and similar gears, 
the juveniles amounted to 25.3% (53,614 t). In the 
purseseines and trawls the juveniles formed I %  and
0.5% respectively and along the east coast, juvenile 
catch was less than 1%,
S to c k  A sse ss m e n t ;  A lo ng  the w est coast the 
e s t im a te d  M S Y  o f  o il sa rd in e  is  2 .97  la k h  t 
against the current average  yield (1997-2000) o f  
2.91 lakh t, M S Y  along the east co s t is estim ated 
as 0 .92  lakh t against the current average yield 
o f  0.91 la k h t.
S p a w n i n g  p o p u l a t i o n :  T h e  p e rc e n ta g e  o f  
spaw ning population o f  oil sardine in  the landings 
at K ochi show ed  a n  increase from  13% in 1998 
to 61 %  in the reporting  period. T he  spaw neis 
accounted  for 75%  o f  the catch o f  purseseines, 
78%  in  tlie traw ls and 31%  in the ringseines. At 
Karwar, M angalore  and  K ozhikode it  accounted 
fo r  26% , 63%  and 30%  respectively com pared 
to  83%  at V isakhapatnam  and  nil a t Chennai.
i9 3 a  2000 Avg
L a n d in g s  of le s se r  sa rd in e s  In India du r ing  1990-2000
R e c ru i tm e n t :  T he  recru itm ent o f  oil sardine 
extended from  A pril to  Novem ber. A long  the east 
coast the recru itm ent look p lace during M arch  
to A ugust w ith  p eak  in  M ay/June.
B each in g  o f  o il s a r d in e :  L arge  quantities o f  
live oil sard ines w ere  w ashed  ashore during  July 
at U chila  and Ullal beaches n ear Som eshw ara  
(2 0  k m  s o u th  o f  M a n g a lo re ) ;  w h ic h  w as 
indicated  to  be caused  by upw elling during the 
period.
I n t r o d u c t io n  o f  r in g s e in e s  a lo n g  s o u th e a s t  
c o a s t :  F o r  th e  f i r s t ,  t im e  r i n g s e in e s  w e re  
in troduced  on an  experim ental basis  a long the
s o u t h e a s t  c o a s t  a t  P a m b a n  to  e x p l o i t  (he 
re s o u rc e s  su ch  as sa rd in e s  and  o th e r  sm all 
pelagics. T h is  w as a  m easure to  m inim ize the 
o p e ra t io n a l  c o s ts  and  to  s lo w ly  rep la ce  the 
existing pair traw ls that presently  exploit such 
re so u rce s .  T h e  su c c e s s  h a s  p ro m p te d  m an y  
fisherm en to  sw itch over to  ringseines.
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Gearwise m ean size of oti sa rd ine  at different landing cen tres
L e sse r  sa rd in e s :  Scndm ella  a lbe lla  and 
S. g ibbosa  m ainly constituted the sardine 
c a tch  at M an d ap am . A t T u tico rin ,  S. 
g ib b o s a  w a s  th e  d o m i n a n t  s p e c i e s  
follow ed by S. albella and S. s in ii. A long 
the w est coast, the lesser sardines were 
v e ry  p o o r ly  r e p r e s e n le d  e x c e p t  a t 
M a n g a lo re  w h e re  sp e c ie s  s u c h  a s  S. 
gibbosa , S. f im b i ia ta  and S. brochysom a  
constitu ted  a m ino r fishery. T he  lesser 
sardine landings a t V isakhapatnam  o f  S.
f im b r ia lm n d  S. and at C hennai, o f  5.
gibbosa .
S to c k  a s s e s s m e n t  o f  le s s e r  s a r d in e s ;  T h e
average l a n d in g so f  lesser sardines during 1995- 
99  w as 1.17 lakh t, o u t o f  w h ich  0 .7 6  lakh t 
(64 .5% ) w as from  the east coast and tlie rest 0.42 
lakh  t f ro m  w est coast. A lo n g  the east 
coast the  resource  exploita tion  is a t M SY  
level, and the present y ie ld  and the M SY  
in  parenthesis for respective species are: 
S. g ib b o sa  3 5 ,3 4 0  t (35 ,57 0 t) ,  S. s in n  
6,421 t (6 ,623 I), S. fiiitb r ia la  2 1 ,6 80  t 
(21 ,986 t) and 5. albella  7 ,949 t (7 ,950 
t): on w est coast: S. g ib b o sa  36 ,051 t 
(4 0 ,5 1 7  t)  a n d  S. f im b r ia la  2 1 ,6 8 0  t 
(25,209t). T he  total all India production 
o f  lesser sardines has stabilised around  1 
and 1 .21akhtduring  1995-1999 compared 
to  around 0.87 lakh t during the early  90s.
P R O J E C T  C O D E  
P R O J E C T  T I T L E  
S C IE N T IS T S
C E N T R E S
Seasonally  oscillating grow th curve  of oil sa rd ine  
along the Indian c o a s t
P F /R E /1 .2
F is lie ry  a n d  re s o u rc e  c h a ra c te r i s t ic s  o f  a n ch ov ics
R .  T h ia g a r a ja n ,  M . Z affar Klian, Pra th ibha  Rohit, A .A . Jayaprakash and
H. M oham m ed  K asim
M um bai, M angalore, C ochin , V izhinjam , M andapam , C hennai, and 
K akinada
D uring  the last one and a  h a l f  decades, 
the anchovies recorded  the highest production 
o f  1,65 lakh  i in 1991. b u t la te r  sh o w e d  a 
d e c l in in g  tren d .  D u r in g  th e  y e a r  2 0 0 0 , the 
production w as 1.2 lakh t w hich form ed 8 .7%  o f
the total m arine fish production. State w ise, the 
highest contribution  o f  2 5 ,6 4 3 1 w as from  Kerala 
followed by  24,828 I from G ujarat and 18,391 t 
from  Tamilnadu.
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Landings of anchovies in India
F is lie ry :  A t M um bai, the landings o f  anchovies 
by sh iim p traw lers iinprovcd Jo 3331 t against 
2781 t o f  the previous year, a t a  C /E  o f  119 kg/ 
traw l unil, form ing 4 .7%  o f  total landings. At 
M an g a lo re  and  M alp e , th e  land ings declined  
from  6225  t in 1998 to  5213  t in  1999 and 5198 
t in  2 0 0 0 , a n d  w e re  co n tr ib u ted  e q u a l ly  by 
purseseiners and trawlers. A t K ochi, r ing  seines, 
tr a w ls  an d  p iirse se in e s  ex p lo i te d  54  t only. 
D uring  1995 to  2000, after the highest catch  o f  
1,307 t. during 1993, the production decreased 
to 54 f in the present year. A t Vizhinjam, boat 
.seines, gillnets and shore seines produced  1008 
t against 2 50  t in  1999 and 785 t during  1998. 
T h e  landings show ed a  steady increase w hereas 
the m echanised  fishery at o ther centres sliowed 
a d ec lin in g  o r  a s tead y  trend. T h e  p robab le  
reasons fo r  (he p o o r  landings o f  anchovies are  
1) c h a n g e s  in  th e  t r a w l in g  g ro u n d  to  m o re  
offshore areas, 2) stay fish ing b y  the trawlers 
w here  m ost o f  (he low  quality  by - catch like 
anchovies w ere  thrown overboard  d ue  to  lack o f  
s to r in g  space , a n d  3) the p u rse in e rs  a re  no t 
opera ting  small inesh nets and  m ostly  targeting 
o the r pelagic  fishes like sardines and mackerel.
A lon g  the eas t co as t , at K ak in ad a  the 
landings by traw lers declined to  706 I from 779
I in  1999 and 2 ,459 t in 1998. A t Raineswaram , 
on ly  10 t o f  anchovies w ere landed by sluim p 
t r a w l s  w i th  a C /E  o f  0 .1  k g .  A t  C h e n n a i  
(Kasiinedu) 2 3 2 1 o f  anchovies landed by trawlers 
fo nn ed  2 .5%  o f  total catch.
A t  M a n g a l o r e ,  in c r e a s e d  C /E  w a s  
o b s e r v e d  b o th  in  th e  p u rs c s e in c  and 
ringseines. T h e  increase in the C /E  in  the 
respective  g ears  w ere 15 and 175%. The 
trawl nets registered  a  declinc in the catch 
(18% ) and C /E  (26% ). A t M alpe, the catch 
recorded  an overa ll decrease o f  21%  as 
com pared  to  th e  previous year. T he  catch 
in  the traw lers d ecreased  by 21%  a nd  the 
C /E  b y  4% . T h e  c a tch  b y  p u ise se in e s  
increased by 2 50 %  and the C /E  266% . At 
M um bai land ings by shrim p trawlers at 
N ew  F e n y  W h a rf  a lone contributed 2,791 
t w ith C /E  o f  9 0  kg. T h e  catch  and C /E  registered 
an increase o f  63%  and  46 %  respectively.
S to le p h o ru s  d e v is i  w a s  th e  d o in in an t 
species  in  all the g ea rs  a t M angalore . In  the 
purseseines, the species  fo nn ed  69%  followed 
by S. b a ta v ien s is  (1 1 % ), S. m a cro p s  and  S. 
h u c c a n e e r i  f o r m e d  th e  r e s t .  In  t r a w l s  a t 
M angalore  and M alpe  S. devisi constitu ted  84% 
and 86%  respectively. S. bataviensis  fom ied  16% 
at the form er centre  a nd  14% a t the latter centre. 
S. devisi w as .the dom inan t species in  the trawls 
(74% ), ring seines (95% ) and  purseseine (88% ) 
at K ochi. A t K akinada, S. ba lav iensis  (33% ) w as 
fo llow ed S. com m erson ii (21% ), S. devisi ( \9 % )  
and S. ind icus  (7% ) in  the fishery. A t Mimibai 
C oilia  diissiiDiieri constitu ted  the m ain anchovy 
species.
S p a w n in g  SeRson: A lo ng  both the coasts, m ost 
o f  the anchov ies  ind ica ted  a  spaw ning  season 
ex te n d in g  from  O c to b e r  to  M ay  w ith a peak  
during the po st m o nsoo n  .
P o p u la t i o n  p a r a m e t e r s :  S. c o m m e rso n ii  is 
exposed  to h igh  fish ing  pressure a nd  S. devisi to 
o p t i m u m  f i s h in g  p r e s s u r e  w h i le  b o th  S. 
bataviensis  and S. ind icus  a ie  under fished by 
the K ak inada  shrim p trawlers. In  Kerala, the 
M S Y  o f  S. com m erson ii  is  11.830 t, against the 
p resen t y ie ld  o f  11,103 t. T he  standing stock 
an d  to t a l  s t o c k  a r e  8 ,4 1 0  t a n d  2 5 ,8 2 5  t 
respectively. S  devisi is underexploited  w ith  the 
M S Y  and the current y ie ld  be ing  14,770 t and
13,690 t respec tive ly  ag a in s t a  total s to ck  o f  
2 7 ,6 1 0 1. S. devisi is exposed  to  op tim um  fishing 
pressure wliile S  .bataviensis  is  under fished by
th e  p u r s e s e in e s ,  ( ra w ls  an d  o th e r  g e a r s  a t 
M angalore  and M alpc.
Specics I  OC 
(m m )
K
(a n n u a l )
IM ortality  r a te s E x p lo i ta t io n  
r a t e  (E )Total
(Z)
Fishing
(F)
Natural
(M)
S .ba tav iensis 142 2 .00 4.09 0 .60 3.49 0.15
S.com m ersonii 165 1.40 9.56 6.91 2.65 0 .72
S  devisi 105 2.55 9.15 4 .70 4.45 0.51
S. indicus 180 1.95 6.15 2 .94 3.21 0 .48
L e n g th  ra n g e  (n in i)  a n d  m o d a l  leng tli  (m in )  o f  d o m in a n t  spec ics  o f  an ch o v ie s  la n d e d  b y
v a r io u s  g e a r s  a t  m o n i to r in g  ce n tre s
C e n tr e G e a r Species L e n g th  ra n g e M o d a l  le ng th
M u m b a i T N Coilia  dussum ieri 65-20 0 140
M a n g a lo re T N S. devisi 40 -1 00 80
T N S. ba taviensis 40-105 95
T N S. buccaneeri 75-105 90
PS S. devisi 45-95 75
PS S. buccaneeri 75-105 90
K o ch i RS S. com inersonii 50-95 60
RS S. im c ro p s 55-80 65
TN S. devisi 55-90 75
K a k in a d a T N S. devisi 45-95 75
T N S. bataviensis 25-145 85
T N S. com m ersonii 75 -1 50 120
T N S. indicus 90-165 120
C b c m ia i T N S. indicus 75-135 120
T N S. devisi 70-13 0 110
T N S. bataviensis 70-90 80
M a n d a p a m TN S. ind icus 75-135 120
V izb in jam SS S. devisi 35-95 4 0
BS S. devisi 70-95 85
T N  - 'IVawl n e t ,  R S  - R ing se inc , P S  - F u rse se in e ,  S S  - S h o re se in c ,  B S  - BoaLseine
P R O J F X T  C O D E  
P R O J E C T  T I T L E  
S C IE N T IS T S
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In v es lig a tio n s  o n  th e  f ish e ry  a n d  re s o u rc e  c h a ra c te r i s t ic s  o f  seerflshes
C . M u th ia h ,  A.K.V. Nasser, N .G .K . Pillai, U. G anga, E .M . A bdussam ad 
and H.Mohamnieci Kasim
M angalore , Calicut, C ochin , Tuticorin , C hennai, and Vishakapatnain
S ee rf ish  lan d in g s  in  In d ia  sh o w ed  an  
increasing  trend during the five decades since 
1950 w ith the annual catch  vaiy ing  from  4,503 t
S eerfish  lan d in g s  in India during  1990<2000
in  1953 to  an all tim e  p eak  o f  54 ,876 I in  1998. 
Tlie average annual decadel catch  during  1990- 
99  w as 41,575 t com pared  to 7 ,278 t d u ring  the 
1950-59  p eriod . H o w ev er ,  the  ra te  o f  
increase through successive decades has 
de c rea sed  in d ica tin g  th e  a tta in m en t o f  
asym pto tic  level o f  production. O verall 
th e  f ish e ry  d u r in g  th e  y e a r  im p ro v e d  
marginally  (+ 5 1 4 7 1, +11.3 % ) com pared 
to  previous year, the estim ated  production 
d u r i n g  2 0 0 0  b e i n g  5 0 ,3 7 6  t w h ic h  
contributed 4%  o f  the total pelagic species 
and 1.9 %  o f  the total m arine fish catch.
D uring  the 1950s, th e  east coast 
landed tnore seerfish (60% ) than (he w est 
coast, w h ich  ch an g ed  to  36: 64 during  
1 9 9 0 s . D u r in g  1 9 9 5 -9 9 ,  th e  s p e c ie s  
com position o f  the all-India seeifish catch  was 
S. com /tierson  (62.8% ), 5. giittoliis (36.5% ), S. 
liiieolaliis (0 .6% ) and. A c a n llw c y h iim  solaiidri 
(0.1% ). S. com m erson  dom inated  S. gu lla lus  in
the sou thw est coast (92% ) and  in  the southeast 
c o a s t  th e  c o n t r ib u t io n  w a s  7 6  a n d  2 2 %  
respectively. S. giiltaUi.'! w as m o re  abundant in 
the northeast coast (5 1% ) and northwest 
coast (56 %). S. liiieolalus  and A. solaiulri 
w ere obsei'ved on the sou theast coast.
F is h e ry :  D uring  1995-99, on an all-India 
b as is , g il ln e t  a cco u n ted  64 .8 %  (catch: 
28,701 t, effort: 3.54 m illion  units (boat 
days), ca tch  rate: 8.1 kgAinit) follow ed by 
tra w l 1 7 .4 %  (7 6 9 3  t; 3 1 .9 8 5  m ill io n  
h ou rs ; 0 .2 4  kg /h r) , h o o k  and  line 4%  
(1 ,7 5 2 1 ,0 .477 m illion units, 3.7 kg unit) 
and the rest (13 .9% ) b y  o the r gears such 
as pu rse  seines, shore seines, boa t seines, 
longlines and trolling.
T h e  estim ated  av e rag e  annual catch  
du ring  1995-99 w as 159 t a t  V isakhapatnam , 
402  t a t K akinada , 561 t a t C hen na i, 621 t at
Conlributlon of maritime s ta te s  (average  1995-99) 
to  seerf ish  landings In India
Tuticorin, 353 t a t K ochi, 6 9 1 a i  Calicut, 9 16 1 at 
M angalo re-M alpe  and 1,321 t at Veraval. The 
seerfish nshei7 , as com pared to  last y ear show ed 
a general decline in all cen tres  excep t a t C ahcut
a n d  V erav a l w h e re  it  s h o w e d  a p p re c ia b le  
im provem en t-  A s co m p ared  to  the p rev io u s  
s e a s o n ,  th e  c a t c h  d e c r e a s e d  b y  4 3 .8 %  at 
V isakhapatnam , 54.6%  at Kakinada, 54 .7%  at 
Chennai, 20%  at T uticoiin . 58 .0%  at Kochi and 
1.1% at M angalore  while, il  increased 
by 5 5 .8 %  at C a l i c u t  a n d  9 0 .2 %  at 
Veraval.
B iology
S. com inerson:  T h e  leng th  range  and 
m odal s ize  o f  S. com inerson  in  the large 
mesh size gilinets at som e o f  the flsheiy 
c e n t r e s  w a s  3 2 -1 1 4  c m  (5 8  cm ) at 
M a n g a lo r e .  2 2 -1 1 0  c m  (6 5  c m )  at 
C h en n a i and  18-1 34  cm  (9 4  c m )  a( 
Kakinada. T he  catche.s o f  seerfishes and 
the m ean  size arc  indicating a  decreasing 
trend in drift gi 111 n e tsopera led  at Kochi 
in recent times.
regulations are  required.
S. giitlotiis: T he  length  range and m odal size o f  
S. g u tia tus  in large m eshed  gilinets w ere  16-58 
c m  (4 2  c m ) at Veraval, 2 6 -58  cm  (41 cm ) at 
M angalore. 12-68 cm  (44 cm ) at K akinada and
♦  - 1 9 9 6  • •1997 -1 9 9 8  '
In trawls, s ize  range was 52-146 
cm at Tuticorin, 20 -54 cm  at Veraval 
and 16-84 cm  at M angalore . C atches o f  
sm all s iz ed  fishes (40 -56  cm ) w ere  reported
Annual length  freq u e n cy  distribution of S.com m erson in  
trawl c a tc h e s  a t  Cochin during  1996<1999.
12-51 cm  (18 cm ) at Visakhapatnam.
V ariations In land ings  a n d  m e a n  size of Scom berom onis  
com m erson  In drift g lllne t a t  Cochin  F isher ies  Harbour
during N ovem bej'a t K ozhikode and also at Kochi 
(20-42 cm ) by trawlers. T he  small m eshed gillnel 
(P od iva la i)  opera ted  at T uticorin  a lso  landed  
fishes in the size range o f  18-68 cm  with size 
g roups o f  22-54 cm accounting  for 93.5%  o f  the 
catch. As this size range  is below  the length  al 
first m aturity  reported  for the species, certain
E x p lo i t a t i o n  r a te  o f  ( E )  S. 
com m erson  varied from  0.63 for gilinets 
at Veraval to  0 .86  for trawl al M angalore 
and from  0.77 for g lllnet a t C hennai and 
K akinada to  0 .89  foi- the sm all -m eshed 
gillnel a t Tuticorin. T he  E  is estim ated 
to  b e  0 .75 and 0 .76  respectively  for the 
w est and  east coasts.
T he  exploita tion  rate  (E ) w hich 
c a n  p ro d u c e  th e  m a x im u m  y ie ld  is 
estim ated  to be 0.5861 along the west 
c o a s t ,  w h e re a s  th e  p r e v a i l i n g  E  is 
higher, b e ing  0 .69 , in d ica ting  tha t S. 
guiroliis is  a lso  exposed  to h igh fish ing pressure.
B ased  on the studies foi' the period 
1995-99 the annual stock o f  S. conw tersoii was 
estim ated  to  be 14 ,0 7 2 1 and 2 1 ,9 1 9 1 for the east 
and w est coast respectively  and fo r  S.gutialiis  
6,235 t a nd  15,229 l.
P R O J E C T  C O D E  
P R O J E C T  T IT L E
S C IE N T IS T S
C E N T R E S
P F /R E /2 .2
In v e s t ig a t io n s  o n  (h e  fis tie ry  a n d  re s o u rc e  c J ia rac te r is t ic s  o f  tu n a s ,
t u n a  Jlvc-baits  a n d  b illf ishes
P .R P il la i ,  M .Zaffar Khan, C  .M uthiah , T .M.Yohannan,
G .Gopakuinar, N .G .K .Pillai, U .G anga  , M .Sivadas
H .M oham nied  K asim , and  A.K.V.Nasser
Veraval, M um bai, M angalore, Calicut, C ochin , V izhinjam , Minicoy, 
Tulicorin and Kalcinada
T iie  e s i im a te d  to ta l  lu n a  a n d  b il lf ish  
landings dui ing 2000 was 57 ,6 0 4 1. M ajor species 
o f  tu n a s  la n d e d  a lo n g  th e  m a in la n d  w e re  
E u th y n n u s  a ff in is ,  A i ix is  th a za rd , T h u n n its  
tonggol, K alsuw om is pelam is, Thunnus obesus  
and  TIuiim iis a lbacares  v/hile billfishes w ere 
Is tio p lw rus p la typ terus  and M akaira  iudica.
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All India landings of tu n a s  a n d  billfishes
F is h e ry :  D u rin g  the year, as com pared  to  the 
prev ious year, tuna landings increased in 
c e r ta in  a re a s  l ik e  M a n g a lo re -  M a lp e  
re g io n  (+ 3 0 0 % )  an d  Ih e  V iz h in ja m -  
T i i t i c o r in  b e l t  (+ 2 9 % ) .  A t M u m b a i ,  
K o ch i,  K o zh ik od e  and  V isakhapatnam  
ca tches  sh o w ed  a  d ec line  o f  30-85% . 
Landing  trends during Ihe decade  indicate 
tha t th e  catches o f  coastal species E. 
a ffin is  and  A. th aza rd  have  s tab ilized  
around  19,000 ( and  7 ,500 I respectively 
since 1997. C atches o f  T. a lbacares  and 
T. to n g g o l  a re  s h o w in g  a n  in c rea s in g  
trend, especially  w ith m any fishing fleets 
eq u ip p e d  to  o p e ra te  in  d is tan t w aters .
C atches o f  K. p e la m is  w h ich  w ere  show ing  a 
declin ing trend since 1 9 %  w ith average landings 
o f  1354 t annually, show ed an im pi'ovement in
2 000 , w ith  an e s tim a ted  3076  t be ing  landed 
a long the m ainland coast.
Drift gill net was the m ajor gear 
em ployed  in  the fisheiy  a long  the entire
------- [ m ainland coast in addition  to  hooks and
line a nd  purse seines. Purse seines w ere 
m ainly em ployed at M angalore, w here  the 
catch l a te  w as 134 k g . C atch rates o f  tunas 
in gill nets a long  the w est coast ranged 
betw een  1 0 .4k g  and 144 kg w hile o n  the 
east coast it  w as 10.9 kg and 106.4 kg. 
A t Colachel (K anyakum ari district) and 
Tuticorin, m edium  sized  traw lers (28-50 
ft) opera ted  at a  dep th  range o f  2 5 0  -  350 
ni using troll lines during M arch  -A p ri l 
period targeting m ainly yellowfni tunas.
B io lo g y : A lo ng  th e  m a in land , the size  
range o f  E iithynm is a jfm is  in the fishery  was
S pec ies  com position  of tu n a s  in the landings of different years
10-78 cm , A u x is  tliazoixi 16-48 cm , TIuimiiis 
longgol 30-98 cm  and TIninniis a lbacares  58- 
138 cm  willi the m ajor g roups com ribuiing lo 
the fishery being 34-56 cm , 28-34  cm, 74-84cm  
and 84-98 cm  respeclively. Yellowfin (una 
in the size  range 86-147 cm  constituted 
abotit 71 %  o f  the catch in  the seasonal 
trawl fisheiy  o f  C olachel- T iiticorin belt.
In  E. affin is  a long the east coasi ha lf  o f  
the catch was in the size range  (50-60 
cm ). A long the K arnataka coast, nearly 
75 % o f  the ca tch  is co m p o sed  o f  size 
groups below  44 cm  w hich is the size  at 
first m a tu rity  ( L J  o f  Ihe species. T he  
length at first capture ( L )  o f  A. thazard  is 
above the repoiled  length at fn st maturity.
A t M inicoy, during 2000, an estim ated 
509  tonnes o f  (una w as landed w hich  show ed a 
decline o f  37 .5%  com pared to  prev ious year. The 
m ain cause  o f  this was the absence o f  flot.sam
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G row th parametei- estim ates and 
status o f  exploita tion o f  different species
Length frequency  distribution of E.affln is  along  the 
c o a s t s  of so m e  s ta le s
F o rk  le n g ih  (c m )
- E .a fB n ls  A th a z a fd  T .lo fig g o l - x — T .a ib a c a re s
Annual length frequency  distribution of tu n a  sp e c ie s
a n a ly se d  u s in g  a l l  In d ia  c a tc h  a n d  le n g th  
frequency da ta  during  the 1989- ’98 is g iven 
b e l o w :
f i s h e r y  th i s  y e a r ,  e s p e c i a l l y  d u r in g  
O ctober-D ecem ber period. Sk ip jack  and 
yellow fin  tuna fon ned  the m ain species 
with skip jack dom inating the pole  and hne 
catches (87% ). A t M inicoy, pole  and line 
and troll line em ployed  for the skipjack 
fishery had  catch rates o f  166 kg and  25 
kg respeclively. In  the pole  and  Hne fishery 
at M inicoy, Ihe s ize  range o f  skipjack, K. 
p e la m is  w as 28-74 cm  and yellowfin, T. 
albacares  20-80 cm . Yellowfin above 60 
cm  size  w ere rare and  all the catch  was 
constituted b y  iinm ature tunas.
T h e  com posit ion  o f  tun a  live- 
bait catch w as sprats (67% ), apogonids (29% ), 
and caesion ids (4% ) w ith  (he estim ated  annual 
catch being 8.4 t.
Species L X  (cm) K (annual) Z F M E L
E .a ffin is 89 ,0 0.9 5.85 4.90 0.98 0.8 44
A .tha zard 54.0 0.87 4 .40 3.20 1.20 0.7 35
T.alhacares 172.0 0.39 3.10 2.50 0 .60 0.8 104
T io n g g o l 92.5 1.20 1.86 0 .70 1.20 0.4 68
-
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P R O J E C T  C O D E  
P R O J E C T  T I T L E  
S C IE N T IS T S
C E N T R E S
P F /R E /2 .3
In v es tig a tio n s  o n  th e  f is lie ry  a n d  re s o u rc e  c h a ra c te r i s t ic s  o f  n ia ck c re l  
T .M . Y o!ianiiaii, P ia th ibha  Rohit, P.N. Radliakrisfinan Nair, 
G .Gopakum ar, E .M . A bdussaniad  and H .M ohainm ed  K asim  
Veraval, K arwar, M angalore, Calicut, Cochin, V izhinjain, T\iticorin, 
V ishakapatnam  and K akinada
T he  m ackerel fishei'y in India is well 
know n for its annual fluctuations in  catches and 
show s a regu lar pattern  in  its decadal trends. T he  
increase during  1990s was dram atic taking the 
average annual catch  to nearly  2 lakh I, w hich 
was inainly d ue  to  the increase in Ihe efficiency
All I n d ia  l a n d i n g s  o f  M a c k e r e l  d u r i n g  1990-2000
o f  exploita tion. D uring  1991-99 period, the an­
nual catch  fluctuated w ithin a  range o f  1.13 to 
2 .74  lakh t, w ith  a  peak  in 1993 (2.49 lakh t)  and 
a h igher peak  in  1996 (2.74 lakh t). All these 
peaks w ere  the result o f  fluctuations in Ihe catch  
along the w est coast. A fter 1992, when m ore  than 
60 thousand t o f  m ackerel wei e  caught along 
the eas t coast Ihe catches w ere  steadily o n  the 
decline.
K e ra la  c o n t in u e d  to  d o m in a te  in  the 
m ackcre l fishery  w-ith a ca tch  con tribu tion  o f  
38 .7% . T he  contribution  by K arnataka, w hich 
w as the leading producer till 8 0 ’s, was 16.9% 
follow ed by M aharashtra, TaniiJnadu, G oa and 
A ndhra Pradesh. T he  catch rale  o f  m ackerel per
kin o f  coastline a nd  p e r  1000  square km area o f  
th e  co n tin en ta l  sh e lf  w as e s tim a ted  and  G oa 
stands first in  ca tch  p e r  km  o f  coastline followed 
by K era la  and K arnataka. H ow ever, the  m axi­
m um  catch  p e r  area o f  sh e lf  w as in K erala fo l­
low ed by G o a  and K arnataka. The trend o f  an­
nual catch  o f  m ackcrcl during the 
9 0s  sh o w e d  that m a x im um  in ­
crease w a s  in K erala fo llow ed by 
M ahainsh tra  and K arnataka and 
Ihe m ax im u m  decline w as in  G oa 
fo llow ed by Tamilnadu.
L a rg e  s e in e s  like  
pursese ines and ringseines were 
o p e ra te d  o n ly  a lo n g  th e  w est 
coast and  contribu ted  62 .3%  of 
the total m ackerel catch. G illnets 
w h ic h  w e re  o p e ra te d  m a in ly  
along the east coast and to a  lesser 
e x t e n t  a l o n g  th e  w e s t  c o a s t  
con tribu ted  18.8%, and trawl net 
accoun ted  for 6.2%.
D uring 2000  th e  m ackerel fishei7  along 
th e  w e s t  c o a s t  w a s  su p p o r te d  by  tw o  year-  
classes, 1999-year class (A ) and 2000-year class 
(BJ. T h e  y ear c lass  ‘A ’ supported  the fishery  
during Ihe tlrs t h a l f  o f  Ihe year, w hich w as ex ­
p lo ited  m a in ly  b y  traw ls , op e ra ted  in  d eep e r  
waters. B y  A ugust the recruitm ent o f  Ihe year 
class ‘B ’ started at an average  size o f  12.5 cm 
and it  dom inated  the la rge seine fishery  o f  the 
w est coast till Ihe end  o f  the y e a r  O n  an aver­
age, 4 4 %  o f  the catch  in  w eight was com prised 
o f  the 'B '  y ear class, w hich  form ed 51.4%  o f  the 
catch in num bers w ith  a  m ean  length o f  19.3 cm. 
T he  ca tch  o f  ‘A’ w as 5 6 %  in  w eigh t and 48.6%  
in  num bers w ith  a  m ean  size  o f  21.1 cm . This
shows that llie grow th overfishing in Ihc m ack ­
erel fishery  is be ing  contained. T he  lolal nior- 
lality (Z) o f  the year class ‘B' was 5.13 with a 
fishing m otta lity  (F) o f  3 and  expJoitation rate 
;E) o f  0 .58. T h e  Z  o f  year class ‘A’ w as only 
2,81 w ith  a  F  o f  0.68 and E o f  0.24.
Tiie fishery for (he Iw o different year 
classes w as totally different. T he  year c lass 'A ' 
was m ainly exploited by liawl in the first ha lf  o f  
the y e a r  w hen  m ackere l ceases  to  form  large 
shoals in (he surface w aters but lie d iffused in 
the dee))cr waters, 'I'he year class 'B '  a long the 
w est coast w as m ore vulnerable to exploita tion 
b y  large seines during the post-m onsoon  when 
they form ed laige shoals in the coastal surface 
waters. H ence the Z, F  and E  values o f  ‘B ’ were 
quite large. T h is  is tlie p eriod  o f  large scale  re- 
cn iitm enl and explo ita tion  o f  m ackerel. H ow ­
ever, during this year tlie exploita tion w as c o m ­
paratively low  d uring  the post-m onsoon  season 
as their abundance w as below  nom ially  observed.
A t Veraval w here  the m ajor gear is  trawl, 
the fishing w as m ore in tense in suinm er, with 
peak catches in April. A t purseseine centres like 
K arw ar, M an g a lo re  and  K ochi it is  th e  po st 
m onsoon fishery on the new  recruits with peak 
c a t c h e s  d u r in g  S e p te n ib e r - N o v e m b e r ,  A t
K ozhikode the post m onsoon fishery was a fail­
ure and peak ca tches w ere  in J im e by ring  seines 
and it w as m ostly  com posed  o f  spaw ners. Even 
in Tuticorin  and Pam ban peak  ca tches w ere  in 
Septem ber. In V izhinjam w here  large seines or 
tiaw ls  a re  not operated and the post-m onsoon  
fishery w as poor, the  peak landings w ere in  April 
by drift gill net.
In  A n d h ra  P radesh  a lso  tw o  d if fe ren t 
broods -  the b rood  that orig inated  in  1999 ‘A' 
and the curren t y ea r’s recruits 'B ' -  supported 
the fishery, 86 .9%  o f  the ca tch  w as contributed 
by b rood  ‘A’ with a m ean  length o f  20.3 cm. 
Brood ‘B ' form ed only 13,1% w ith  a  mean length 
o f  15.8 cm, B rood  ‘A' suffered  an  Z  o f  6  w ith  F  
o f  4  and E  o f  0.67. B rood  'B ’ was a m ixture o f  
d ifferen t b roods haphazard ly  recru ited  during  
this y ear and h ence  the m ortality  e stim ates were 
n o t possible. T h e  new  recn iiis  a long the A ndhra 
P rad esh  co as t  w e re  caug h i e a r l ie r  than  those 
along the w est coast and peak  catches were d u r ­
ing  January -M arch  period.
In general, the  fishery depended m ainly 
on the recruits o f  the prev ious year w hich w as 
m ore  ev iden t a long the eas t coast than (he wes(. 
A ll a long  the coast the current yeai‘’s reci\iitment 
w as genera lly  poor. T he  surge in  the m ackerel 
c a tc h e s  o b se rv e d  d u r in g  this 
d e c a d e  c o n s e q u e n t  to  th e  
w idespread use o f  la rge seines 
and pow erfu l outboard  engines 
d o  n o t se e m  to  su s ta in  long . 
H ow ever, there arc  indications 
o f  a fast decline o f  the ram pant 
g ro w th  ov e rf ish in g  w itnessed  
during  this decade. It is  n o t clear 
w h e th e r  th i s  i s  d u e  to  th e  
unfavorable environm ental con ­
ditions, w hich prevailed during 
the ea ily  period  o f  recruitm ent 
o r  d ue  to  a conscious reduced 
fish ing effort.
D e c a d a l  v a r i a t i o n s  in  M a c k e re l  l a n d in g s  a lo n g  t h e  In d ia n  c o a s t
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In v es tig a tio n s  o n  th e  f lsh e ry  a n d  re s o u rc e  c h a ra c te r i s t ic s  o f
B o m b a y -d u c k
A le x a n d e r  K u r ia n
Veraval, M um bai
T h e  to ta l  a l l  I n d i a  B o m b a y -c lu c k  
landings during  tlic decade  fluctuated  betw een  
85, 766  t (1996) and 136, 4 5 0  t (1991) w ith an 
estim ated landing o f  97,548 ( in 2000. T he  fishery 
show s a  declining trend w ith ca tches fluctuating 
aro un d  1 lakh t annually  fo r  the pas t decadc. 
D u rin g  2000, G u jara t sla te  accou n ted  fo r  th e  
m ajor portion o f  the landings (70 .07 81), follow ed 
b y  M a h a ra sh tra ,  w h ich  co n tr ib u ted  17 ,614  t 
(18.1% ). I t has a lso  em erged as a  resource  a long  
th e  n o r th  e a s t  c o a s t .  W e s t  B e n g a l  w h ic h  
accounted fo r  8686 t (  88%  o f  the east coast 
c a tc h e s ) w as fo llow ed by A ndlira Pradesh  (6911, 
7 % ) and O rissa  (477 t, 5%).
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T h e  f isheiy  along the northw est coast 
h as  w itn e ssed  an  in c re a se  in  e f fo r t  (  9 8 % ) ,  
d ec rease  in  th e  a rt isan a l c a tch es  (2 0% ) and  
decrease  in  B om bay-duck  catches (14% ) during
this year as com pared  to  the prev ious season. 
B o m b ay -d u ck  land ings  in the d o t  net fisliery 
along the M um bai coast w ere estim ated  at 2854 
t during  2000. T h e  landings d id  not show  any 
s ignificant increase com pared  to  last year with 
catches having stabilized around 2 8 0 0 1 and effort 
at 50 ,000  hauls. D ol  net catch o f  G ujarat state 
w as estim ated  at 70,078 t w ith  a  C P U E  o f  107 
k g / haul. C om pared  to  the previous season, tiie 
ca tch  and  C P U E  has  dec lined  b y  4 and 22%  
respectively. T h e  landings occurred throughout 
the year w ith  m ax im um  landings during the IV 
quarter (Oct- D ec) and 1 {Jan -M a r )  o f  the yeai'.
T he  average  length at recruitm ent to  the 
fishery  a long  the north 
w e s t  c o a s t  w as  
observed to be at 53 nun  
at an  age o f  0 .28  years. 
S iz e  o f  B o m b a y  d u ck  
caught w ere iii the range 
o f  30- 3 30  m in  w ith size 
g r o u p s  u p to  2 0  c m  
accounting for 77 %. An 
in d ex  o f  r e p ro d u c tiv e  
s tre ss  (L e n g th  a t  f i rs t  
m a tu r i ty
asym ptotic length  (L^^-) 
indicated a value o f  0.63 
a n d  0 .58  during  1999- 
2 0 0 0  a n d  2 0 0 0 -2 0 0 1  
re s p e c t iv e ly  w h ic h  is 
considered  to  be high. It 
has  a lso  been  noted that during 1 9 9 9 -2 0 0 0  four 
b roods have orig inated  com pared  to only  three 
during 2000-2001 indicating a possib le  reduction 
o f  catch  in the com ing  season.
-FIT
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P R O J E C T  T I T L E  Inve.stigatioiis o n  th e  f ish e ry  a n d  re s o u rc e  c h a ra c te r i s t ic s  of 
r ih b o n f lsh c s
S C IE N T IS T S  P .N .R a d h a k r is l in a n  N a ir ,  M .Z affar K han, C .M iilhiah, R .Thiagarajan 
and  H .M oham m ed  K asim  
C E N T R E S  Veraval, M um bai, Karwar, M angalore , C ochin , V izhinjam , Chennai,
K akinada and V isakliapam am
T h e  antuial r ib bo n fish  production  in 
In d ia  d u r in g  th e  Ia s i d e c a d e  (1 9 9 1 - 2 0 0 0 )  
exh ib iled  an inc reasing  trend  w ith  la rge  inter
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annual variations. T he  landings w ere in 
its peak in  2000  (1.8 lakli t) and low est in 
1995. A bou t 82%  o f  the land ings  w as 
obtained from the w est coast while the east 
coast co n tr ib u tio n  w as  o n ly l8 % .  T h e  
ribbonfish landings du ring  2 0 0 0  w as very 
high com pared  to the p rev ious year in 
a lm o s t  a l l  th e  s t a te s  e x c e p t  A n d h ra  
Pradesh w here  a  slight decline by 7100t 
(35% ) w as no ticed . In  o th e r  sla tes the 
in c re a se  w as to  th e  tu n e  o f  16.5%  in 
Kerala to 346.6%  in Karnataka. On the 
national level an  increase o f  46 .7%  was 
discernible during the year. Traw l n e t w as 
Ihe  d o m i n a n t  g e a r  in  th e  f i s h e ry  
contributing 94%  to the annua! landings 
and the traditional gears like gill nets and boat 
seine landed only 6%.
T he  fisiiery w as p redom inant in the 4*'' 
q u a r te r  (O c to b e r -D e c e m b c r )  o f  th e  y e a r  in 
G ujarat, M aharash tra  and Karnataka. In  Kerala 
it was m axim um  in the 3'’^  quarter (July- 
S ep tem ber) w hile in A ndhra Pradesh  it 
w as in th e  quarte r(January -M arch). In 
Tamil nadu peaks w ere  noticed  in 4"’ and 
I ' '  q u a r te r s ,  c o n t r ib u t in g  3 5 %  e a c h .  
G e n e ra l ly  th e  f ish e ry  w as  in its  p e ak  
d uring  the post-m onsoon  fo llow ed by the 
p re-m onsoon  period excepting  in  Kerala 
w here  it w as m ostly  a m onsoon fishery.
In c rea sed  p ro d u c tio n  o f  r ibb on  
fish  w as  rep o r ted  from  a lm o s t all the 
cen tres  o f  observation  excep t a t Kochi 
J  w here  the catch  declined by 33%, In other 
centres the reported  increase was 40.3%
Contribution o f  m aritime s ta te s  (average of 1991-2000) 
to  ribbonfish landings
at Veraval. 61 .1%  at M um bai, 102.2% at Karwar- 
T adri, 3 7 2 .3 %  a t  M an g a lo re -M a ip e , 3 .9%  at 
C h e n n a i ,  3 6 .4 %  a t  K ak in ad a  and  9 2 6 .5 %  at
V is a k h a p a tn a n i .  A t  M u m b a i ,  C h e n n a i  and  
K ak inada  increased landings o f  libbonUsh w ere 
observed- A  slight decline in C P U E  o f  trawl was 
noticeable  on ly  at Koclii and in  all o the r centers 
it  increased considerably. Ail these indicate that 
tlie ribbonfish  resource  w as abundant during the 
year all a long  the coast o f  India resulting  in an  
increase  in production . H av ing  a  good  export 
m a rk c l,  r ib b o n f ish  is a  ta rg e t g i'oup an d  its 
abundance  in the fishing grounds liad attracted 
m ore  num ber o f  units resuh ing  in an increase in 
effo it and in landings in m ost o f  the centei s. This 
is much m ore evident in the case  o f  boa t seine
( 5 7 % )  a t  V iz h in ja m .  t r a w l in g  h o u r s  a t 
V isakhapatnam  (120 .4% ), trawl net a t Veraval 
(3 .9 % ) ,  T ad ri  (6 .4 % )  and  M an g a lo re -M a lp c  
(13,9% ).
T ric liiiin is  le p li in is  w as the d om inan t 
species in all the cen ters  and  constitu ted  98.5%  
in the total catch. T h e  res! w as constitu ted  by T. 
ru s se l l i  (0 .4 % ) ,  L ep lu rc ic a n llu is  g tn ig e lic u s  
(0 .2 % ) , L  -xa va la  a  (0 .5 % )  a n d  E iip le u io  
gra m m u s m uticiis (0.4% ).
T he  s ize distribution, com m on size and 
mean length o f  T. le p tiirm  in different gears at 
various centres is  g iven  below:
C e n tr e G e a r L e n g th  
r a n g e  (cm )
C o m m o n  size 
(cm )
&  p e rc e n t
M e a n  le ng th  
(cm )
Veraval Trawl 
G ill net
20-130
48 -1 32
50-80  (74% ) 
76-114  (80% )
63
97
M angalore-
M alpe
Trawl 30-110 4 2-8 4  (89% ) 64
K ochi Traw l 40-101 68-82  (55% ) 79
C hennai Trawl 20-100 35-55 (80% ) 48
K akinada Trawl 18-104 34-54  (70% ) 50
V isakhapatnam Trawl 24-82 38-56  (80% ) 48
B oatseine 20-84 30-54  (67% ) 45
T he  fem ales dom inated  am ong the pre ­
adults  and the adults o f  T. lepturus. Spaw ning 
w a s  g e n e r a l ly  p r o l o n g e d  e x t e n d in g  f ro m  
N ovem ber to  June.
T. lepturus  is purely a  carnivore feeding 
o n  fishes and also  crustaceans and squid. The
food  fishes arc  m a in ly  anchovies , D ecapterus  
sp p .,S a u rid a sp p .  s ilverbellies. A'fHK/j/f’/'H.vspp., 
sciaenids, Tliiyssa , etc.
T h e  s to c k  a s s e s s m e n t  s t u d ie s  w e re  
conducted  at M angalore , K ochi and Kakinada. 
T h e  g ro w th  a n d  m o r ta l i ty  p a ra m e te r s  w e re  
estim ated . T he  estim ates are;
C e n tr e s LOC
(cm )
K / Y r Z M F E
K o ch i 127.0 0 .72 4,05 0.98 4.01 0 ,82
M a n g a lo r e 121,0 0,65 3,87 0 .92 2,95 0 ,76
K a k in a d a • 111.5 1,75 5,12 1,80 3,30 0.65
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P R O J E C i  T I T L E  liivc.s(igations o ii t l ie  fis lie ry  a n d  re s o u rc e  c h i ira c tc r is t ic s  o f  
c a r a n g id s
S C IE N T IS T S  H . M o h a m m e d  K a s im , P ia th ibha  Rohit, R N . Radhakrishiian Nair, R, 
Tliiagarajan and E .M . A bdiissam ad 
C E N T R E S  Vci aval, M angalore, C ochin , V izhinjani, Tulicorin  and  K akinada
D uring the decade, all India carangid 
land ings fluctuated betw een  110,715 t (2000) 
and  1 8 9 ,7 3 7 t  (1 9 9 2 )  w ith  th e  c a tc h  tre n d s  
ind ica ting  a stab iliza tion  o f  th e  y ie ld  around
140,000 t ann ua lly . D u rin g  1996-99  p e rio d .
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carang ids w ere  the th ird  m ajor pelagic  resouice  
w ith an estim ated  average  land ing  o f  140,231 t, 
constitu ting  5 .5%  o f  (he total fish production . 
D uring  2000, an  estim ated  1 1 0 ,7 1 5 1 w as landed 
w h ic h  fo r m e d  4 %  o f  th e  to ta l  m a r in e  f ish
___________________  landings. D uring  1998-
]  2 0 0 0 ,  t h e r e  w a s  a 
f o u r f o ld  i n c r e a s e  in  
c a r a n g id  la n d in g s  at 
V e rav a l on th e  n o rth  
w e s t  c o a s t ,  b u t  a 
d e c l i n i n g  t r e n d  w a s  
observed  at M angalore 
a n d  K ochi c en tre s  on 
th e  so u th  w e s t  coas t . 
T h e  la n d in g s  sh o w e d  
fluc tuations at cen tres  
l ik e  T u l i c o r i n  a n d  
K akinada along the east 
coast.
All In d ia  la n d in g s  o f  c a ra n g id s  d u r in g  1990-2000
o th e r s
4 4 %
S c a d s
3 4 %
L e a th e r  j a c k e t s  
5 %
H o r s e  m a c k e re l  
1 7 %
P r o p o r t i o n  o f  d i f f e r e n t  g r o u p s  o f  c a r a n g i d s  in  t h e  l a n d i n g s
in  2 0 0 0
T raw l c o n t r i ­
buted to  the bu lk  o f  the 
ca ran g id  land ings  and 
d u r i n g  2 0 0 0  th e  
c o n t r i b u t i o n  v a r i e d  
from  54 .3%  at K ochi to 
9 8 .5 %  a t  K a k in a d a ,  
O th e r  im p o rtan t gears  
w e re  p u rse se in c , drift 
gillnet and  hook  &  line. 
T h e  ch an g es  in catch, 
e f fo r t  and  ca tch  rates 
dui ing  the curren t year 
a t  v a r i o u s  f i s h e r y  
centres as com pared  to 
th e  p re v io u s  y e a r  are  
g iven  in the table.
G earw ise /C en lrew ise  fishery tren d s o f  caran gids d u rin g  2000  com p ared  to  1999
C atch  {% +/-) E ffort {%  +/-) C a tch  rale  (%  +/-)
V e ra v a l
Trawl
G illnet
+
+
55.7
44.1
+  3.9 
+ 9.0
+ 49 .9  
+ 32.1
M a n g a lo re
Traw l - 0.21 + 13.9 - 12,4
G illnet - 18.6 - 3.5 - 15,8
Purseseine - 72.7 + 4 .6 - 7.4-
K o ch i
Trawl - 51.9 +  3.5 - 49 ,9
G illnet + 1.7 +  4.8 - 1,9
R ing seine - 96.3 + 1.6 - 94.8
P urse  seine + 10,0 - 71 + 39.3
'I \ i t ico r in
T raw l net + 14.4 + 3.5 + 10.6
L arge m esh + 34.4 + 17.9 + 14.0
G illnet {Paruvalai) 
Sm all m esh
- 18.2 + 17.0 - 30.3
G N  (P odivalat) 
H ooks  and  lines
+ 28.5 - 21 .8 +  64 .6
K a li in a d a
Traw l + 50 - 6 .0 + 59 .0
G illnet - 45 - 44 .0 - 2.0
In  th e  t r a w l la n d in g s ,  D e c a p te r u s  
n is se ll i  w as the m ost dom inan t species follow ed 
by M ega ta sp is  coirlyln, D. inacrosom a, Se lar  
crw nenophthalm us, C araiix para , C. carangtis  
and  C. leplolepis. In gil Inets M. cordyla , w as (he 
m o s t  d o m i n a n t  s p e c i e s  f o l lo w e d  by 
S co m b ero id e s  spp ., S. c run ienop lha lin iis , C. 
g y n in o s te th o id e s ,  C . s e x fa s c ia tu s ,  E . 
b ip in n i i la tu s ,  S. ta la  a n d  A . d je d a b a .  In  
purseseine landings. D. im c iv s o im  and C. p ara  
w ere  dom inant at M angalo re  and M. cordyla  and 
A . d jedoba  a t Kochi.
Length frequency o f  8 species (M  conlyla
D. r u s s e l l i ,  D . in a c r o s o m a , C. p a r a ,  S. 
criim enopthalim is, A . d jedaba, C. leplolepis, and
C. sexfascia tus)  from  trawl, gillnet, purseseine 
and  h o o k  and  line, w ere  analysed. T he  size of 
C aranx sexfasc ia tus  ranged  from  400  to  1259 
mill in  hooks and line landings al Tiiticorin w hile 
tha t o f  C aranx p a ra  from  85 to  134 m m  in 
p u rsese ines  an d  in d ig en o u s  gears  opera ted  at 
M an g a lo re .  T h e  s ize  ran g e  o f  M . co rdy la  in 
purseseine catchcs a( M angalore was sm aller lhan 
th o s e  o b se rv e d  in  tvawl a n d  g i l ln e t  ca tch es , 
consisting  on ly  215 to  274  n im  size groups.
r io T
C eiitrew isc  s ize  r a n g e  fo r  v a r io u s  c a ra n g id  species  in  th e  t r a w l a n d  g il lnc t lan d in g s
S p e c ie s /C e n tre 'n -aw l G ill n e t
S ize  r a n g e  (m m ) S ize  r a n g e  (m m )
M egalasp is cordyla
Veraval 210-479 210-519
M angalore 165-409 240-469
Kochi 200-369 230-329
K akinada 60-22 9 60-669
C a r m x  para
M angalore 85-164 85-134
D eca p ten is  n m e l l i  
M angalore 70-234
Kochi 120-239
K akinada 105-199
D ecapleriis iiiacrosom a
M angalore 180-224
Kochi 175-239
K akinada 110-204
S e la r  c r u m e m p b tb a lm u s
Kochi 140-299
Kakinada 105-264
A lep es  djedaba  
Kochi 175-309 245-304
C  k p to le p is  
Tuticorin 60-189
A long  the K arnataka coast, in  the trawler 
catches a t M angalore, m ales o f  D. iv sse lli  were 
dom inant, w ith  gonads m ostly  in  partially  spent 
stage, follow ed by gravid, developing and fully 
s p e n t  s ta g e s .  H o w e v e r ,  in  th e  p i i r s e s e in e  
landings, fem ales w ere  dom inant, with gonads 
in developing, gravid, partially  spent and fully 
spent stages .As regards D. iiiacrosoiiia in trawler 
catches a long M angalore and K akinada coasts, 
fem ales with developing gonads w ere  dom inant, 
fo llow ed  by g ra v id  and  spen t spec im ens . At 
Kakinada, fem ales o f  S. cn im enoph tha linus  with 
d e v e lo p in g  g o n a d s  w e re  d o m in a n t  in  traw l 
landings. With regards to  landings o iM ega la sp is
cordylo, in purseseine at M angalore  and also  in 
giilnet at M alpe, fem ales with developing gonads 
w ere  d o m in an t fo llow ed  by spen t specim ens. 
H o w e v e r  in  th e  traw l a n d  g ii ln e t  c a tch es  at 
M angalore , m ales with deve lop ing  gonads w ere 
dom inant.
T h e  food and  feeding habits o f  D. russeUi,
D. im cro so in a .C .p c ir tia nd M . co« /)7ohave  been 
s tu d ie d  in  th e  M a n g a lo re /M a lp e  a rea . In  D. 
nisse lli and M . cordyla  the  food m ainly consisted 
o f  fishes, squ ids and Aceles.
T h e  g ro w th  p a ram e te rs  and  exp lo ita tion  
status o f  4  species a t K akinada and one  spccies 
a t M ang alo ie  w ere estim ated.
E s tim a te s  o f  p o p u la t io n  p a r a m e te r s  a n d  ex p lo ita tio n  s t a tu s  o f  c a r a n g id  specics  a lon g  
K a k in a d a  a n d  M a n g a lo re  coasLs d u r i n g  2000
S pec ies L  c c  (cm ) K /y r M Z F E = F /Z
K akinada 
D. russelU 21,55 1.40 2 ,46 6.61 4.15 0.63
D. m acrosom a 22 .00 2.05 3 .14 5.95 2.81 0,47
S .cm m en o p h th a lm u s 28.00 1.05 1.89 3 .40 1,51 0 .44
M . cordyla 71.00 1.40 1.76 4 .2 6 2 .50 0.59
M angalore  
C. para 16.80 0.7 1.69 2,67 0 ,98 0,36
DEMERSAL FISHERIES DIVISION
T h e  D e m e rs a l  F i s h e r i e s  D iv is io n  
continued rescarcli w ork  on 8 app iovcd  research
KtK KAR goA MAH 
Merllims stales
Estimated landings of demersal fishes along the coasts of maritime slates
program m es. D uring  the reporting  year, 
about 7 .6  lakh l o f  dem ersal fm fish w ere 
landed along the co un try ’s coast, which 
form ed about 2 8 %  o f  total m a rin e  fish  
landings in India. T h e  landings increased 
by  ab o u t 1 ,60 ,000  t o v e r  those  o f  the 
previous year: this w as m ain ly  due  to  the 
increase  o f  ab o u t 7 8 ,00 0  t in G u jara t ,
19,000 t in  M aharashtra  and 15,000 t in 
K aniataka. T lireadfin bream s, croakers,
li /a rd fish  and catfish contributed  significantly  to 
the increased production. T he  required  da ta  on 
popula tion  characteristics w ere  collected 
and analysed. A  special effort w as made 
during the year to  analyse  the data  on the 
fishery  o f  L actarius lactarius, the landings 
o f  w hich  have been  sh o w in g  declin ing  
trends.
P oten tia l y ie ld  e s t im a tes  o f  the 
demersal fish w ere m ade for the use o f  the 
, W o rk in g  G r o u p  o n  R e v a l id a t io n  o f  
P o te n t ia l  Y ie ld  in  th e  In d ia n  E E Z  
co n s t i tu ted  by the G ovt, o f  Ind ia . The 
cu n en t yield o f  about 0.76 m  t o f  demersal 
f in f ish  w a s  b e lo w  th e  p o te n tia l  y ie ld
H im
■ t m
Dr.E.G. Silas, C h a irm an  and  M em bers of the Coniinillee on  Revalidalion 
of Potential Yield in the Indian  E E Z  at a  meeting in CMKRI
G ro u p w lse  e s t im a te d  lan d in g s  of d e m e r s a l  f i sh e s  in India 
during  199S<2000
estimate o f  1.2 m  t, though certain 
resources w ere exploited almost at 
the  level o f  the ir potential yield. 
Catfish showed improvement over 
the past tw o years mainly due to 
increased yield from  Maharashtra, 
Taniilnadu and Orissa though ihe 
landings declined considerably in 
K e ra la  a n d  K a rn a ta k a .  T h e  
landings o f  Lactarius increased by 
1 ,2001 during the year, which was 
brought about by the increase in 
y ie ld  in  M a h a r a s h t r a  and  
Kaniataka.
In finfish maricultiirc, the iiifrasltnctiirc 
fo r  larval rearing  w as s treng thened  and m ore  
sp e c ie s  o f  o rn am e n ta l  f ish  w e re  b red  in  the 
onshore system  and lai val rearing technology was
developed.
S alien t results  o f  the woi k carr ied  out 
d uring  (he year are  furnished below,
P R O J E C T  C O D E  
P R O J E C T  T I T L E  
S C IE N T IS T S
C E N T R E S
D F /R E /1
In v e s t ig a t io n s  o n  th e  R e so u rc e  C h a ra c te r is t ic s  o f  E la s n io b ra n c h
S .G . R a je ,  G . M ohanraj, P. L ivingston, V. Gandhi,
K-K. Joshi and  P,P, M aiio jkum ar
M um bai, M adras, Tuticorin , M an dap am  Cainp, C ochin , Calicut
D uring  the year, an estim ated  72,000 t 
o f  e la sm o b ran ch s  w e re  landed . S h a rk s  w ere  
d o m in a n t  fo rm ing  6 4 %  o f  th e  e la sm o b ran ch
traw l,  g i l ln e t ,  h o o k  a n d  line a n d  clol n e t in 
d ifferen t parts  o f  th e  country. In  M aharash tra  
9 6 %  o f  the catch was taken b y  trawl, 3 ,9%  by 
gillnet a n d ju s t  0 .1%  by net. In Kerala, 
72%  o f  the catch  w as taken by traw l and 
2 8 %  by gillnet. In Tam ilnadu, abou t 79%  
was taken b y  trawl, 19% by g illnet and 
abou t 2%  by hooks and lines.
PON XFR 
U intBTBJie)
L and ings  of e lasm obranchs  in m aritim e s la te s  during  1998<2000
catch  follow ed b y  rays (32 .6% ) and skates 
(3 .4% ). T h e  landings o f  sharks increased 
b y  11%, b u t th o se  o f  sk a te s  and  rays 
d e c l in ed  by 3%  and  13%  resp ec tiv e ly  
over those o f  previous year. T he  increase 
in shark landings is  m ain ly  d ue  to  increase 
o f  3 7 %  in  M a h a r a s h t r a ,  o v e r  130%  
increase  in Tam ilnadu a n d  18% increase 
in  Gujarat.
E lasm obranchs w ere  fished using
O f  ab o u t 12 species  o f  sharks 
f ish ed  in  d if fe re n t  reg io n s , Sco lio d o n  
lalicaucliis was donunan t in  M ahaiashtra
1 k>jIu82 A  oSgo/ini
3
4 C  me^»9oprenjs 
5. C m Bchd
6 C $o<tbA
7, C Maidaius
9  SckM v i10, Sfifiyma mo*vrBrf
Spec ies  com posKion of sh a rk s  in glltnet ca tches
1 9cvte/s
2  R  o fg c fn i
e4'&lg/ttir>USC
5  C ./nsO off 6, C.C imbsfu!$. ind<t//7t
9, ScofOon iBlicaifOus
10, Sfihym »11, ^
1?. S  fbmrV
a n d  K e r a la  a n d  C a r c h a r in i ts  
m ela iio p len is  in  T am ilnadu in the trawl 
la n d in g s .  In  th e  g i l ln e t  la n d in g s ,  C. 
m e la n o p te ru s , R h izo p r io n o d o n  aciitiis  
and  R. o ligo linx  w ere  abim dant in  Kerala, 
R. a cu tu s  and  S  la ticaudus  in Tamilnadu 
a n d  R . a c u tu s ,  R . o l i g o l in x  a n d  C. 
carcharh im is  in  Gujarat,
S p e c ie s  composition of sh a rk s  In trawl c a tc h e s  In maritime s la tes
1 D a s y a t is  u e ra n a k
2 . D  imbfiCBfa
3 .  D .2 u g $ f
4 .  0 .  ie p h e n  
5  0 .  b fe o ke n
6 .  A ^ o O s lu s  n e n n a n
7. M o t a la  d ia b o fu s
8. r . wsgis
9. G  fflfcrvrg
10.* C . p o e c ' lu ra  
M a h a r« » h ( /d
T a n i f l n a d u  
;  K « r a l a  
O u jd ta f
A m o n g  th e  r a y s ,  a b o u t  10 
s p e c i e s  w e re  e x p l o i t e d  b y  t r a w l in 
d i f f e r e n t  r e g io n s ,  M o b u h i  d ia b o liix .  
D a s y a lis  iio ra iu ik , D . im b r ic a ta  and  
A e lo b a liis  lu ir in a r i  w ere  imporCanl in 
Gujarat, G ym iuin i poeciliira ,A . narinari.
D . tiaraiiak and G. in icn ira  in Kei ala, D. 
b le eke ii  iti Tainilnadii and D. ziigei, D. 
im bricata. D. b leekeri and D. seplieii in 
M aharashtra.
S p e c ie s  com position  o t r a y s  In trawl landings
P R O J K C T  C O D E  
P R O J K C T  T IT L E
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D F /R E /2
M o n i to r in g  th e  R e so u rc e s  C h a ra c te r is t i c s  o f  G ro u p e r s ,  S iiappei-s a n d  
P ig fa ce  b re a m s
V. G a n d h i ,  P. L ivingston, P.P. M ano jk um ar and Relcha J. N air 
M andapam  C am p, TXiticorin, Calicut, C ochin , Vizhinjam, M um bai
landings o f  10,000 t w ere obta ined o ff  G ujarat 
followed by K erala (4 ,5 0 01), M aharashtra  (3 .800 
tj, T am ilnadu (3 ,300 t) and others, E pinephehis  
diaccm thus  w as the m ost do m in an t species  in 
M aharash tra  and  Kerala and  E. kiiiv ina  and  E. 
a re o la li is  a lo n g  so i i th e rn  T a m iln a d u ,  In  E. 
(liacaiitlius, the bulk  o f  the catch  was icpresenlcd 
by im m ature  fishes in  K erala. T he  length range 
in the catch o f  E. cliacanllius w as 102-370 mm 
in K erala  and  95-405 m m  o ff  M aharashtra.
T he  snappeis w ere taken b y  hook  and 
lin e  and  traw l. T h e  e s t im a te d  la n d in g  in the 
country w as 6 ,0 0 0 1, w hich  is abou t 3%  less than 
tha t ob ta ined  in 1999. T am ilnadu  and  K eia la  
toge ther accounted fo r  77%  o f  the snapper catch 
in India. D uring 1995-2000, the estim ated annual 
average catch w as 5 ,300  t. Luijaniis rivulaliis.
L e n s th  g ro u p s  (m m )
C o n tr ib u t io n  o f  « a c h  rn a r it lm e  s ta te  to  t h e  p ro d u c t io n  o f  p e rc h e s  
(g ro u p e rs , s n a p p e rs , p ig fa c a  b re a m s  a n d  o th e r  p e rc h e s  d u r in g  2 0 0 0
G roupers w ere fished by (raps, gillnct, 
hook  and lines and trawl. A n  estim ated  2 5 ,0 0 0 1 
o f  groupci s w ere  landed in  Ind ia  during the year 
2 0 0 0  sh o w in g  a b o u t  6 0 %  in c rease  o v e r  the 
previous year. D uring  1995-2000. the landings 
varied  be tw een  12,000 and  2 5 ,0 0 0  t w ith  an 
annual average  o f  ab o u t 17,000 t. M ax im u m
□ eg 'W IMIM ? » I  »0i 5M 4W .wi «ai wi » a  hm i
E p in e p h e h is  < lia c a n lltu $  (K e ra la )
L e lh r in u s  n e b u lo s u s (T am iln ad u )
t u ja n u s  r iv u /a lu s  (Tam ilnadu)
E p in e p h e la s  u n d u h s u s  (T am iln ad u )
LsngVi f»r,Sd IT  t  D frtw w nH nn n»
Length ran g e  in th e  ca tch  of s o m e  grouper, p ig face  b ream  a n d  s n a p p e r  sp e c ie s  in Kerala & Tam ilnadu du r ing  2000
L. fiilv ifla m m a  and L. kasm ira  w ere  the most 
abundant species iti sou then i Tam ilnadu atid L  
m a lo h a i ic u s  a tid  /.. h tt ja i i i is  in K e ra la .  L. 
r ivu ku u s  w as iti tlic 180-700 mtii length range 
along southern Tamilnadu.
A n  estiinaled 11,000  tonnes o f  p igface
P R O J E C T  C O D E  
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bream s w ere landed in the country  show ing a 
m a rg in a l  d e c l in e  o v e r  ih e  p r e v i o u s  y e a r .  
T am ilnadu accounted  for abou t 90%  o f  pigface 
b r e a m  c a tc h  in Ih e  c o u n t r y  a n d  L e th i in i ix  
iieb u h m is  w as the dom inant spccies. T he  length 
range o f  this species w as 120-290 mm in trawl 
and 120-740 inm  in hook and line.
D F /R E /4
D e v e lo p m e n t  o f  M a n a g e m e n t  S t r a te g i e s  f o r  S u s t a in a b l e  F i s h e r y  o f  
T h r e a d f in  b r e a m s  a n d  S ilverbellies  
V. S r i r a n i a c h a n d r a  M u r fy ,  K .K . Josh i, P.P. M anojkuniar,
P.U. Zechariah, S ho ba  J. K izhakudan, E, V ivekanandan and 
U . R ajkum ar
C och in , Calicut, M angalore, K arwar, M um bai. Veraval, M andapani Camp, 
M adras. Kakinada, V isakhapatnam
In the year 2000, the threadfin 
b r e a m  l a n d in g s  w e re  e s t im a te d  at 
1 ,1 6 ,6 8 0  t w ith  G u ja r a t  c o n t r ib u t in g  
m ax im um  ( 4 5 ,6 4 2 1), followed by K erala 
( 3 7 ,4 3 7  t) ,  K a r n a ta k a  ( 1 8 ,3 9 8  t). 
M ah arash tra  (9 ,273 t) and o the r states. 
T he  landing.s in 2000  increased by about
43 ,000  t: o f  Ihis, G ujarat itself accounted 
for an increase o f  25 ,000 t. T here  was 
su bstan tia l in c rease  in the lan d in g s  in 
G u ja ra t  in c o m p ariso n  to  th e  p as t tw o 
y e a r s :  K e r a la  a n d  K a r n a ta k a  a lsoMarilirre $Utes GUJ
Landings of threadfin  b re a m s  In maritime s ta te s  during 1998-2000
T H R E A D F I N  B R E A M S :  T h re a d f in  
b ream s fo rm ed  ab o u t 3  %  o f  th e  total 
tnarine fish  landings o f  Ind ia . D uring 
1981 -2 0 0 0 ,  the catches show ed annual 
fluctuations betw een  1 5 ,6 2 1 1 (1981) and 
1 .1 6 ,6 8 0 1 (2000) with an annual average 
o f  62,843 t. T he  average  annual landings 
o f  n e m ip te r id s  d u r in g  1 9 8 1 -9 0  w e re  
4 5 ,3 6 8  I, w h ich  in c rea sed  to  8 0 .3 20  t 
du ring  1991-2000. T he  increase  during  
th e  la tte r  p e riod  is m a it i ly  d u e  to  the 
extension  o f  fish ing to rela tively  deeper 
g rounds and m ulti-day fishing.
N. japonicus 
N. mBsoprion 
V. fo /u  
delagoae 
M eus
G U J
Spec ies  com position  of threadfin b ream s in th e  landings of 
maritime s ta te s  in 2000
re g is te re d  c o n s id e ra b le  in c re a se  d u r in g  the 
period.
O f  the five species contributing  to the 
f ish e ry , tw o  c o n t r ib u te d  to  (he b u lk  o f  the 
landings; N ein ip te ru i ja p o n ic iis  w as the m ost 
dom inant in A ndlua Pradesh, Tamilnadii, Gujarat 
and K eia la  and N. m eso p iio n  in K arnataka and 
M aharashtra.
L « i> g th  ^ l o u p *  ( o im }
L e n g t h  r a n ^ i e  D o m ^ o t  te n g lP i  y o v p s
L en g th  r a n g e  a n d  d o m in a n t  le n g th  g r o u p s  In t h e  c a t c h e s  o f  N e m ip te ru s  ja p o n ic u s  
in d if fe ren t  s t a t e s  d u r in g  2000
Peak period  o f  landing was Octobei' - 
D ece m b er  in  A n d h ra  P rad esh , Ju n e  - J u ly  in 
T am ilnad u , M ay -Ju n e  and  A u g u s t in K erala , 
S e p te m b e r-O c to b c r  in K arnataka , February  -  
M a r c h  in M a h a r a s h t r a  an d  N o v e m b e r  -  
D ecem ber in  Gujarat. Population param eters o f  
N. ja p o n ic iis  o f f  Kartiataka w ere estim ated a.s; 
L  oc =  3 20  m m , K = 1.4 pe r  year, Z =  5.6, M  =
2 .2  and  the y ie ld  p e r  recruit analysis  revealed
that M S Y  fo u ld  be 
o b ta in e d  by 
i n c r e a s i n g  (he 
fish ing effo il by 50 
% . O ff Tamihiadu, 
the param eters were 
estim ated as L  cc = 
295  m m  a n d  K  =
1.02 p e r  yeai'.
Lengih g ro u p s  (mm)
I 35 I 45 I »  J j 5 ] 75 pBTljlLlOSI ll-i 11?5| 135M<51155M651175M8511951 ?0S| 2451 ?.^ 5 l?65l 2?5T ^
AfKjhra Pradash C
Kerala
Kamalaka
Gvjsrat
I I Lerjgth range I Oomin&m groups
L e n g th  r a n g e  a n d  d o m in a n t  le n g th  g r o u p s  in t h e  c a t c h e s  o f  N e m lp te ru s  m e s o p r lo n  
in  d if fe re n t  s t a t e s  d u r in g  2000
Stales/Uonl^s
Gujafal
Karnataka
Kerala
Tamrtnadu
Andhra Pradesh
fjan[Febr^ar[AprlMav[Jufi| juiTAuol Seal Pel I Novi Peel
□
H  Period ofoccurrerce of gravid adulU 
Trawl ben perbd-dala rv}| evellsble 
Closed season-dala not avsilabla
Months of o ccu rren ce  of gravid adu lts  of N em lpterus Japonlcus  
in different regions
In  N. m esopi ion, the size  at first 
m a tu rity  w as estim ated  as 120 m m  for 
f e m a le s  a n d  146  m m  fo r  m a le s  o f f  
K arnataka. Fecundity  was estim ated  as 
rang ing  fi om  7 ,400 to  49 ,700  in  fishes o f  
th e  le n g th  ran g e  128 - 2 1 5  m m . T he  
popu la tion  param eters w ere  estim ated  as 
L  oc = 290 m m , K =  1.1 p e r  year, Z  =  4.2 
a n d M =  1.95.
S I L V E R B E I J J E S :  S i l v e r b e l l i e s  
occu iT cd  in th e  c o m m e r c i a l  catches all 
a lo n g  t h e  c o a s t a l  w a te r s .  T h e  c a t c h
-m b
S la t e s /M o n th s  I  J a n  I  F o b  I  M arl A ^ M avl J u n I  J u l  I  A u q | S e p |  P e l  I  N ovi O g c I  
Gujarat 
Karnataka 
Kerala
Monlhsofoccurrenceofgravidadiills Non fishing season
M o n th s  o f  o c c u r r e n c e  o f  g ra v id  a d u l t s  o f  N e m ip te ru s  m e s o p r io n
fluctuated  w idely betw een  15,763 t (1961) and 
91,733 t (1983). E as t C oast accounted fo r  7 9  % 
o f  the  silverbelly landings. T he  m ajor contributoi' 
was Tainilnadu, w hich accounted fo r  69 %  o f  
the all Ind ia  catch. Traw l net w as the m ajor
KAR QOA
. j Q ;
k e R
W  U K
M an i lm s  Sla ter 6 0 1
L a n d in g s  o f  s l lv e rb e fK e s  in  m a rU lm e  s ta te s  d u rlr tg  1 9 9 8 *2 0 0 0
contributoi' for this fishery though purseseine and 
indigenous gears contributed  m arginally  to  the 
land ings in certa in  regions. T h e  land ings over 
the years show ed declining trend.
O f f  K a rn a ta k a ,  g rav id  and  p art ia l ly  
spent fishes o f  SectUor iiis id ia lor  and L  bindus  
w ere  seen in a lm ost all m onths w ith  peak during 
Januai7  -  May. M ales  and fem ales w ere almost 
in equal proportions. T h e  von  Bertalanffy growth 
param eters o f  L. b indus  w ere estim ated as L e e  = 
140 m m  a nd  K  =  1.05 per y e a r
I J a n l F e b f M a r l  A p t J u n I  M  I A i M t S e o l  O c t l N o v i O e c
L 6/n A it 
K a m a  Cake
5 tnstOMlv 
K d o id taU
Spdvrnnlftg p«Wd fithing m«soi>
M o n th s  o f  o c c u r re n c e  o f  g ra v id  a d u U e  o f  s i lv e rb e lly  s p e c ie s
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ie io g n f ith u s  b in d u s  ___________
K a rn a ta k a  
K e ra (a
N o f t h e m  T a m ilA 3d u  
A n d h ra  P r a d e ^
L.b rev iro s iris
S o u th e rn  T sm Jn ad u
Ldussumierl
S o u th e rn  Tarn ilnadu
Lspfendens
K d ra la
S e c u to r  In sk iia to r
Kdfnataka
Kerala
A n d h ra  P /a d e s h
I L e n g th  rar>gd I D o m in a n t le n g th  g roups
L en g th  c o m p o s it io n  o f  s ilverbe lly  s p e c i e s  In th e  lan d in g s
-C iE
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D e v e lo p m e n t o f  m a n a g e m e n t  s t r a te g ie s  f o r  th e  ju d ic io u s  ex p lo ita t io n  o f  
sc iae ii id s
G . M o h a n r a j ,  S. S ivakam i, M . F eroz  K han, K.V.S. Nair,
Slioba J. Kizliakiidan, P, L ivingston, U. Rajkumai'
V e ra v a l ,  M u m b a i ,  K a rw a r ,  C o c l i in ,  T u t i c o r in ,  M a d r a s ,  K a k in a d a ,  
V isakhapatnam
accounting  fo r  6.5 %  o f  the total marine 
fis l i  c a t c h .  T h e  l a n d in g s  in c r e a s e d  
considerably  d ue  to increased effort and 
extension o f  f ish ing grounds. Trawl w as 
the p rincipal gear in all the slates though 
g i l l n e t s  a l s o  la n d e d  th e s e  f i s h e s  in  
T a m iln a d u  a n d  G u ja ra t .  T h e  lan d in g s  
din ing the year increased by about 8%  and 
G ujarat accounted  for m ore  than ha lf  o f  
sciaenicl landings in  India.
T h e  f i s h e r y  o f  s c i a e n id s  
c o n s is te d  o f  b o th  la rg e r  fo rm s  m a in ly  
represented  by tw o  im portan t com m ercial 
s p e c i e s ,  O lo l i ih o id e s  biauhtus and  
Protonibea d ia c a n th u s  a n d  a  la rg e  
n u m b e r  o f  sm a lle r  sc iaen ids . T he  n u m b e r  o f
Contfibution of e ach  maritime s ta te  to  th e  p roduction  of croakers  
(Annual average  of 1996*2000)
T he sciaenids cojistilute an itnpoitant componeiit 
in the m arine fish landings along the Indian coast
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L a n d ing s  o f  c ro a ke rs  in m a rit im e  s ta te s  d u rin g  1996-2000
O la li lh e s  rubber. T h e  re c t i i i tm e n t  o f  
N ibea  im c iila u i  o ff  Kakinacia was from 
D e c e m b e r  to  A u g u s t .  T h is  s p e c ie s  
spaw ned during  A pril -  November. The 
L  oCwas estim ated  as 305 m m  and K  = 
1.27 pei' year.
sp e c ie s  re p o r te d  in th e  c o m m e rc ia l  
landings w as iO iiiT am ilnadu  and 18 in 
A ndhra  Pradesli.
A ce tes  spp fo rm ed  the majoi' food o f  
O lolilhes cu v ieri and Joh n iu s g laucus  
a t Veiaval. F ish and Praw ns formeii the 
m a jo r  fo o d  o f  J o h n iu s  c a r u t ta  and
IJan IFettlW arl Acr .Mavl JunI Jul |A jq lSo»f'Oci!NovTDee.
0 . ruber 
Kerala
Tamilnadj
0 . cuvien 
Gujarat
Johnieops s/na 
Kerala
Spawning period Travii ban period
M onths o f occurrence o f g ravid  adults in  som e croaker species
P R O J E C T  C O D E  
P R O J E C T  T IT L E
S C IE N T IS T S
C E N T R E S
D F /R E /6
R e so u rc e  c h a ra c te r is t ic s  a n d  b io logy  o f  liza rd f ish es ,  tl iread fiiis , p oin frc ts  
a n d  b u l l ’s  eye
S. S iv ak a n ii ,  S .G . Raje, S h ob a  J. K izhakudati,
E. V ivckanandan, M . F eroz  Khan and U , R ajkiim ar 
Cochin, M um bai, Veraval, M adras, K akinada, V isakhapatnam
L iz a rd f lsh ;  L izardfish landings increased 
by 5 .1%  o ver those o f  the previous year. 
P eak  landings w ere  obta ined  during  3^ 
and 4"’ quarters  in G ujara t and  A ndhra 
P ra d e sh .  In  M a h a ra sh tr a ,  K e ra la  and  
T am ilnadu , the peak  w as during  the 3"^  
quatler. G ujarat contiibiited the m axim um  
( o v e r  9 0 0 0  t) .  O f  th e  5 s p e c ie s  
contributing to  the fishci y, Sauricla liimbil 
w as  th e  m o s t d o m in a n t  a lo ng  A n d h ra  
Fradesh, K erala, M aharashtra  and G ujarat 
and S. im dosquaiu is  in  Tamilnadti. Along 
n o r th e rn  T a m i ln a d u .  th e  c a t c h  o f  S.
Maritime staler
L a n d in g s  o f  l iz a rd f ls h  in  m a r it im e  s ta le s  d u r in g  1 9 9 8 -2 0 0 0
SO
Length groups (mm)
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L e n g th  r a n g e  in t h e  c a t c h  o f  S. tu m b ll  In d if fe re n t  s l a t e s
u ndos,luanih  by t iaw lers consisted  o f  over 40%  the previous year. N orthw est coast cotilributed 
o f  juveniles. T he  length range in  the catch  o f  S. to  the m ax im u m  quantities o f  pom frets followed
by so u th ea s t ,  n o r th e a s t  an d  so u th w e s t 
L J a n | F e b j M ^ r A p f | M . i y | j m |  j u i  I A l i q I Sepj6 c ( i N o v i 0 ^  coasts. T h c  po infrc ts  w crc  explo ited  by
Gujarai M  (rawl, gillnet and the do l  net. Peak  landings
Maharashtra ^
Kerala
^ ■ s p a w n in g  period Trawl ban period
Montiis of o ccu rren ce  of gravid adu its  o f  5. tum b ll
L a n d in g s  o f  p o m f re ts  in d if fe ren t  r e g io n s  during  1 9 9 5 -2 0 0 0
■  U » s th a n tc n g lh a l  drsT m a tu n cy
tum bil w as 150-490 m m  at different places 
with the dom inant length g roups at 210- 
3 7 0  m m . T h e  sp a w n in g  p eriod s  o f  S. 
tu m b il  w e re  de te rm in ed  as S ep tem ber- 
January in Gujarat, N ovem ber-February  in 
M a h a r a s h t r a  a n d  M a y - N o v e m b e r  in 
Kerala.
w e re  o b ta in ed  d u r in g  1"' q u a r te r  a long  
G ujara t and 3 '^quar(er a long  M aharashtra. 
T h e  silvei' po m fre t P am pus argenieus  w as 
the m ost dom inant species form ing about 
66%  o f  tiie pom fret landings in  the countiy  
fo l lo w ed  by the b la ck  p o m fre t  F o n iiio  
N ig e r  a n d  th e  C h in e s e  p o m f r e t  F. 
cliineiisis.
G ujarat dom inated  in the landing 
o f  silver pom fre t follow ed b y  M ahaiashtra  
and others. T h e  landings in  M aharashtra 
reveal that Ihe gillnet takes large quantities 
o f  silver pom fret in (he length range o f  170- 
260  m m , Irawl 100-160 m m  and ‘d o l’ net 
4 0 -1 7 0  m m . T h e  average  lengtJis in  (he 
ca tches o f  each gear are, d o l  net 123 mm, 
traw l net 13 4 m in  and gillnet 203 m m . The 
estim ated  landings in ‘d o l’ net consisted 
o f  11.5 m illion  fishes sm aller than length 
a t  first m a tu ri ty  and  2 .7  m ill ion  above
■G re a ie r thsri leng lhal fm i niaiurity
P o m fre ts :  T he  all India ca tch  o f  about
38,000 t show ed abou t 1% increase over Dot net Tr?wj nel
Sliver pomfret landings (%number of fish) by different gears In Maharashtra
L e n g th  fre q u e n c y  d is tr ib u tio n  o f  P a m p a s  a rg e n te u s  c a u g h t 
b y  d if fe re n t g e a rs  in  M a h a ra sh tra
length at first maturity. In the traw l catch, 22.2 
million w efe below  the Icngtli al first m aturity 
and 7,3 m illion  above. In the case o f  gillnet, 0.09 
tiiiilion fish  caught w ere juveniles and  0.8 
m illion  aduhs-
T h re a d f ln s :  T he  landings o f  polynemids 
show ed a  m arginal increase o f  15% over 
the previous year with an estim ated landing 
o f  abo tit  9 ,0 0 0  t. N o r th w es t co a s t  w as 
responsib le  for this increased landing, In 
G u ja ra t ,  p e a k  la n d in g s  w ere  o b ta in ed  
during January-M ay by trawl and Januaty- 
February  by gillnet. P. ind icus  w as the 
m o s t  d o m in a n t  sp e c ie s  fo l lo w e d  b y  P. 
hepladcictyhis, E . le traclactyliim  and P. 
sexla fills  T he  mean length o f  P. indicus was 
3 10  m m  in trawl and 564  m m  in gillnet in 
Gujarat,
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B u l l ’s  ey e :  T h e  ca tch es  o f  b u l l 's  eye 
consisted o f  only  one  species Priacaiiiluis  
i ia n in ir  in  G ii ja ra l ,  M a h a r a s h t r a  and  
K era la . T h e  ca tch es  w ere  m a x im u m  in 
G u ja ra t  fo l lo w e d  b y  M a h a ra s h tr a  and 
K era la .  T h e  m ean  le n g th  ran g e  o f  the 
species in the catches w as 210-250  m m  in 
these states. This species ajipears to  be a 
f r a c t i o n a l  s p a w n e r  w i th  s p a w n in g  
occurring  during A pril-Ju ly  in K erala.The 
fecun d ity  is e s tim a ted  as ran g in g  from
1,55,800 to  7,22,300.
R e g lo n w is e  la n d in g s  o f  th re a d f in s  a lo n g  th e  In d ia n  C o a s t
P R O J E C T  C O D E  
P R O J E C T  T IT L E  
S C IE N T IS T S  
C E N T R E S
D F /R E /7
B io logy  a n d  F is h e ry  o f  F Ja tflshes. G o a lf ish e s  a n d  W h ite f lsh
E .  V iv e k a n a n d a i i ,  P U ,  Z achahah , M . F eroz  Khan and R ekha J. N air 
M ad ias , M angalore , Calicut, C ochin , V izhinjam, M andapam  C am p, K arwar, 
V isakhapatnam
F la tf ish e s ;  A bout 11 species contributed to  the 
f isheiy  a long different pai ls o f  the Indian coast 
o f  w h ic h  C y n o g lo s s u s  m a c r o s to m u s  w as 
d o m i n a n t  a lo n g  n o r th  K e r a la  a n d  s o u th  
K arnataka, C, bH ineatus a long southern Kerala 
and C, m a cw lep id o tu s  a long southern Tamilnadu 
coasts. T he  flat fishes w ere  a lm ost exclusively 
landed by trawlers.
T h e  le n g th  at f i i s l  m a tu r i ty  in  C. 
m acrosloniiis  w as estim ated  at 135 m m  along 
southern Karnataka. This species spaw ned dining 
O ctobcr-D ecem ber in the region.
G o a tf l s h e s :  E ig h t sp ec ies  con tribu ted  to  the 
fishery  a long  different parts  o f  the Indian coast 
o f  w h ich  U peneu s s im d a ic u s  and  U. trag ida  
accounted for about 50-95%  o f  the goat fish catch
■  1 9 9 8
■  1 9 9 9  
■ 2 0 0 0
E s t i m a t e d  t a n d in g s  o f  f la tf ish  d u r in g  1 9 9 8 - 2 0 0 0
Length groups {mm)
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I Length range Dominant length groups
L e n g th  c o m p o s i t io n  o f  C y n o g lo s s u s  m a c ro s to m u s  In t h e  la n d in g s
the lenglli frequency data eollected 
on  U. lu e n io p le ru s  a lo n g  the 
C o ro m a n d e l co a s t ,  the  von 
Bcrtalanffy  grow th  param eters 
were estimaled as K=0.80 per year 
a n d L c c = 2 7 0  mm.
W hitcfish: At Mangalore, gravid 
adults occurred during January- 
June and N ovem ber-D eceinber 
with peak during January-Febrti- 
ary. T he population param eters 
w ere estim ated as 
L o c  =  250  mni 
K = 1.1 p e r  y ea r  
along the Karnataka 
co a s t .  A  c r i t ic a l  
analysis o f  the data 
on the fishery  o f  
Lactarius lactariiis 
o f  1961-1998 p e ­
riod, revealed (hat
a long  d if fe re n t  p a r ts  o f  the 
southern Tamilnadu coast. In the 
northeni 1 amilnadu however, U. 
ta e n io p te ru s  w as d om inan t 
followed by U. sulphureus and 
U. m oliicceiisis. A long  north 
A ndhra , U. vilia tu .s  and U. 
sulphureus accounted for over 
90% o f  goatflsh catch. Based on
J A M
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L a n d in g s  o f  L a c ta r iu s  in m a r i t im e  s t a t e s
^  T h e  e s t im a te d  annua l 
landings increased from about 
8,900 t in 1961 to 25,300 t in 
1985, but s low ly  declined  to 
about 5,000 t in 1999.
E stim a ted  la n d in g s  of  goa tf ish  In different m a r i tm e  s ta te s  d u r ing  1 9 9 8 -2 0 0 0
L ength  g ro u p s  (mm)
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I I Length range Dominant tenglh groups
L en g th  c o m p o s i t io n  o f  w liite  f isii in  thie la n d in g s
1961-70 increased to 8 ,800  t during 
1981-90, but declined to about
3,000 t diH-ing 1991-2000.
Along tlie southeast coast, tlie landings 
declined from about 7,000 t 
in 1961 to about 7 0 0 1 in 1999.
Along the northwest coast, the annual 
average catch o f  154 t during
The bulk o f  the landings of this species 
were obtained by trawlers.
PR O JE C T  CODE 
PR O JE C T  TITLE 
SCIENTISTS
CENTRES
D F /T R /I
Investigations on  th e  im p a c t o f  coastal b o ttom  traw lin g  on  dem ersal
ilslics a n d  macro!>enttios
N.G. M cnon, P.U. Zechariah, P. Nammalwar and
I. Jagadish
Cochin Mangalore, Madras, Mandapam Camp, Karwar, Kakinada
In the small trawlers that operated in 
the coastal waters off Karwar and Tadri, finfishes 
formed 47.8 %, the target group (prawns and 
cephalopods) 9.8%  and the non-edible biota 
4 2 .5 % . T h e  c a tc h e s  o f  m u ltid ay  traw le rs  
composed o f  fmfishes (71.6 %), the target group 
(13.8%) and the non-edible biota (14.5%). The 
finfishes constituted 53 %, the target group 13.2 
% and the non-edible biota 33.8 % o f  the catch 
in sm all traw lers a t M angalore. In multiday 
trawlers, finfishes formed 79.4 %, followed by 
target group (17.2 %) and the non-edible biota 
(3.4 %).
The target group constituted 50.2 % 
follow'ed by the finfishes (48.7%) and (lie non­
edible biota (1%) at Cochin.
In the  sm all traw lers at K akinada, 
finfishes accounted for 64.3 %, followed by the 
target groups (34.1%) and the non-edible biota 
( 1.6 %).
Squilla  was the main component of non­
edible biota in the trawl catch at Karwar (89.2 
%  in single day trawlers and 96.7 % in multi day
trawlers), followed by Mangalore (84,5 %  in 
SD and 80 % in M D) and Kakinada (47.7 %). 
The other components were gastropods, bivalves, 
echinoderms and organism belonging to several 
invertebrate taxa.
T he s in g le  d ay  f ish in g  tra w le rs  at 
Mangalore-Malpe landed 451 t of juvenile fish, 
which fonned 8.5% o f  the total catch. The major 
com ponents w ere flat fishes, Lactariiis  and 
silverbellies. The multiday trawlers landed 5637 
t, which accounted for 23% o f  the catch. Major 
com ponen ts  o f  young fish w ere rock cods, 
Lactarius, hzardfishes, sciaenids and flat fishes. 
More than 21 %  o f  the threadfin breams caught 
were young ones /sub adults.
At Kakinada, the small trawlers landed 
232 t  o f  juvenile fishes during the year, which 
fonned 1.1 % o f  the finfish catch. Among the 
juvenile fishes the demersal finfish formed 55.7% 
and the pelagics 44.3 %. The demersal finfish 
juveniles were estimated as 1291. M ain juvenile 
components were goat fishes (26.5%) followed 
by Sciaenids (20.8%), perches (17.6 %), flat 
fishes (6.6 %). nemipterids 4.6 % and others.
P R O JE C T  C O D E  
P R O JE C T  T IT L E  
SC IEN TISTS
C E N T R E S
DF/CUL/3
Culture of Groupers, Snappers, Sea breams, Rabbiinsh and Ornamental fish 
P. Naninialwar, V.S.Rangasaray, L, Kisihnaii, Grace Mathew, T. Narendar, D.C.V, 
Eastersen, D, Kandasmy, A.Raju, Manpal Sridliar, Molly Varghese, G. Gopakumar,
I. Rajendran and I. Jagaclish
Madras, Tuticorin, Mandapain Camp, Vizhinjam, Cochin
During the year 2000, ihe project was 
implemented at 6  centers (Tuticorin, Mandapam, 
Chennai. Cochin, N arakkal and Vizhinjam). 
Brood stock developm ent was ca n ie d  out at 
Tuticorin. M andapam , Chennai, Cochin  and 
Narakkal. Induced maturation studie.s were done 
at Mandapam and Narakkal. Live feed culture 
experim ents w ere conducted at Cochin  and 
N arakka l and o rn am e n ta l f ish  cu ltu re  
e x p e r im e n ts  a t M a n d ap a m , T u lic o rin  and 
Vizhinjam.
G R O U PER S
Collection and  tra n sp o r t  o f  seed: Fingerlings 
o f  Epinephelus tauvina in the length range o f  85
-  208 mni (195 numbers) were collected from 
shore-seine landings and reared at Tulicorin; 61 
numbers w ere transported to Cochin in live 
condition for further work.
B roodstock  deve lopm ent: At Tuticorin, 810 
Epinephelus tauvina. having mean length o f  152 
mm TL and a  mean body weight o f  52 g  stocked 
during December 1998, grew to a mean length 
of 399 mm and mean weight o f  1004 g  in 568 
days.
At Mandapm, groupers collectcd fiom the 
w ild and  cu l tu red  p o n d s  w ere  ra ise d  to 
broodstock in ou tdoor 100 t RC C tanks by 
feeding them  with fresh sardines. T he feed 
conversion ratio was 5.5 -  8.2: 1 in wild caught 
groupers and 4.9 -  6.5: 1 in pond grown fishes.
Broodstock developm ent o f  groupers, 
Epinephelus tauvina  and E. malalyaricns and 
snapper Lutjanus a igen tim acula lus  from the 
juvenile stage was continued at Cochin. Al 
N arak k a l,  E p in e p h e lu s  ta u v in a  and E.
malabaricus were reared in silpaulin- lined ponds 
from March 1999 to December 1999. During 
the period L  m alabaricus have grown from a 
mean size o f  519 mm  /  3.36 kg to 591 mm  /  4.32 
kg. During July 2000, Epinephelus tauvina with 
a mean size o f  160mm /  60 g and E. malabaricus 
o f  164 mm  /  77 g were stocked in FRF tanks: 
duritig N ovember 2000 they were transported to 
FHL. During this period Epinephelus tauvina  
g rew  to  a size o f  199m m / 130 g, w hile  E. 
malabaricus gi'ew to 232 min/ 194 g.
I n d u c e d  m a t u r a t i o n  a n d  se x  r e v e r s a l :
O vaprim  in jection  w as g iven a t forln ighlly  
intervals for Epinephelus tauvina  (545-590 mm 
/  2.4 - 3  kg) and the gonadal development was 
monitored at Mandapam. Further, fishes already 
implanted with LH-RH pellet, were also treated 
with ovaprim and maintained.
At Cochin, experiments were carried out 
on  gonad  m a tu ra tion  th ro u g h  p h o tope riod  
manipulation and positive results were obtained. 
Retention o f  sex in hormonally sex-inver(ed 
males and synchronization o f  spawning were 
obtained through socialization in the culture 
system,
B reeding  a n d  la rva l rea rin g  of E pinephelus  
p o ly p h ek a d io n  a t  M a n d a p a m :  Continuous 
natural spawning o f  the camouflage grouper, 
Epinephelus polyphekadion  was achieved under 
captive conditions. The fish spawned in the 5-1 
FRF tank. They spawned during June (4 days), 
July (5 days), August (4 days), September (4 
days), October (2 days) and November (2 days). 
The spawning during June to August occuired 
during full and new moon periods and in the rest 
o f  the months it was between the lunar phases.
Early em bryo of E. polyphekadion produced at M andapani
. v .
E. polyphekadion -  larva produced a t  M andapani
total o f  7.3 million larvae were 
p ro d u ced , w ith  h a tch in g  ra te  
betw een  50  and 86% and the 
length range o f  the hatchlings was 
1.43 -  1.60 inin. The larvae could 
be reared to a maxinium o f  14 
days only.
C u l tu re  o f  live feed : Stock as 
well as mass cullure o f  rotifers 
(Brachionus w luiidiforinis) was 
maintained and m onitoring the 
quality was continued. Cuhures 
w ere fed with Naimochloropsis 
sp . T h e  s to c k  c u l tu re s  o f  
freshwater and marine live feed 
organisms such as Chlorella spp. 
Iso c liry s is  g a lb a iia , N a n n o -  
cliloropis  spp and B racbionus  
ro liind iform is  in indoors were 
maintained.
O R N A M E N T A I. F IS H E S
a. C low n fishes: At Vizhinjam 
developm ent o f  an innovative 
m e th o d  fo r the  ha tche ry  
p ro d u c tio n  o f  A m p h ip r io ii  
cluysogasler  was achieved which 
can be scaled up for commercial 
production. Sevei al batches were 
produced at the hatchery.
The spawning took place during night between 
9 and 10 p.m.
The fish yielded 0.9 million eggs to 7.3 
million eggs. During June, fertilization didn’t 
take place, as the male did not spawn. In the 
subsequent spawning, (he male also spawned and 
feitilization took place witli the rate ranging from 
75 to 95 %. The diameter range of the fertilized 
egg w as 0.95 -  1.27 mm. The larvae were 
hatched out after 18-20 hrs of incubation. A
b. Dainselfislies: Breeding and larval rearing 
methodology for three species namely. Filament 
tail dam sel, N eopouu icen tn is  filam eiito stis . 
Yellowtail damsel, N. iieinunis and Blue damsel. 
P oniacentriis ca en ile iis  w ere developed  on 
experimental scale. The breeding and larval 
learing o f  Dascylliis reiiciilalus, D. iiviiacuhilus, 
Pom acentm s pavo  and Chromis viridis were also 
a t tem p ted  w ith som e d eg re e  o f  success  at 
Vizhinjam.
Clownfish breeding un it  at Vizhinjani
Early  em bryos o f  (he ornam enta l lish 
N eopom acenlrus Jllam eitlosus a t  Vizhinjani
A ncwly-halchcd la rva  of 
N. fila m en lo su s a t  Vizhiiyani
Eggs o f  b lue damsel, 
Pom acentriis caeruleus a t  Vizhiiyam
Young ones o f  hatchery-produccd blue damsel, 
P. caeruleus a t  Vizhinjani
CRUSTACEAN FISHERIES DIVISION
T he C rustacean  F isheries  D iv ision  
continued monitoring of tlie exploited crustacean
N or pfdwns 
3S% -
resources and researcli on seed production and 
farming teciinology o f  penaeid shrimps, lobsters 
and crabs.
The estimated crustacean landing 
sicmatopods 4 ,55 ,1441 which formed 17 % o f  the 
country’s marine fish production. There 
was 14% increase over the landings of 
>abs previous year. Penaeid  praw ns formed 
44% o f  the crustacean landing followed 
by  iio ii-penae id  p ra w n s  (35% ), 
stom atopods ( 10%), crabs and lobsters 
(11% ). T he  h igh ligh ts o f  the research 
findings of (he projects implemented by 
the division are given below
C o m p o s i t f o n  o f  c r u s t a c e a n  l a n d i n g s  in  t h e  y e a r  2 0 0 0  in  In d ia
P R O JE C T  C O D E 
P R O JE C T  T IT L E
S C IE N T IS T S
C E N T R E S
CF/RE/1.11
A ssessm ent o f  fishery  a n d  resource charac teris tics  o f  penaeid  sh rim ps 
of th e  W est C oast o f  Ind ia
G. N an d ak u m ar, E.V.Radhakrishnan, M aiy  K. Manisscri, K.N.Rajan,
K.R. M anmadhan Nair. A.P. Dineshbabu, V.D. Deshniukh,
M. Aravindakshan, V.S. Kakati, K.K.Philippose and K.N. Saleela 
Veraval, Mumbai, Karwar, Mangalore, Calicut, Cochin, Vizhinjani
The penaeid prawn landings along 
the west coast were estimated as 1,44,7061 which 
accounted for 72 % of national penaeid prawn 
produclion. Tlie landings increased by 69% in 
Goa, 46%  in Maharashtra, 42%  in Kerala, and 
19%  in G u ja ra t  and d e c l in e d  by 26%  in 
Karnataka. In Kerala, trawlers operated in depths 
upto 300m and landed 21,353 t (40kg/hr) of 
prawns of which 66% were pandalids and rest 
penaeids. A long Karnataka, trawlers based at 
Mangalore started deep sea fishing operations 
in April.
T ra w l la n d in g s :  A long the Gujarat coast at 
Veraval, dominance o f  Soleiiocera crassicornis 
and considerable decline in the landings o f  P. 
stylifera  were the major changes in the fisheiy. 
Large-sized prawns such as Penaeus penidllatiis,
P. semisidcatus, P. latisulcaliis, P. mergiiieiisi.'s 
and P. monodou  together accounted for 2 % of 
the landings. Along Maharashtra coast, at New 
Ferry Wharf, the landings o f  P. stylifera  declined 
during postm onsoon period. Average annual 
catch o f  P. stylifera  in the postmonsoon period 
in the last 5 years was estimated at 3 3 5 0 1 against 
808 t in the cunen t year thereby registering a 
decline o f  76%. Non-conventional species such 
as M etapem eopsis stridtilans, S. choprai and 
T rachypenaeiis  c iirv iro s tr is  d o m in a te d  the 
fishei7  during the postmonsoon period.
A long  K arnataka, traw lers based at 
Mangalore and Malpe together landed 26871 (1.6 
kg/hr) against 2 5 8 6 1 (1.7 kg/hr) in the previous 
year. T. c t in ’irosiris, w hich  w as the second 
dominant constituent in 1999, contributed only
Details of fishery and  biology of penaeid prawns
Stale Place of 
observation
Total landing 
(0
Calch pe 
hour 
(kg)
r Species Percen t Dominant 
size groups 
in the 
fishery 
(mm)
Gujarat Veiaval 7965 
(+ 9.3%)
4.4 Sotenocera
crassicornis
41 5 6 - 8 5
Paropenaeopsis
stylifera
29 8 6 -1 1 0
Holeiiocera chopra 5 91 -  110
Meiapenaeiis
kulchensis
4 121 -  
135
Others 2
Mahaiashlra New Feny 
Wharf
12310 
(+ 3.7%)
8.3 P. stylifera 31 81-100
S. crassicornis 25 66-100
M, qffinis II
M. monoceros 11
Metapenaeopsis
stridulans
9
Karnataka N, Kanara 
(Karwar)
492
(+ 117%)
7.5(+31% P. stylifera 50 8 1 -1 1 0
M. dobsoni 36 81 -  100
M. affinis 10 91 -  100
P. merguieitsis 2
S.Kanara 
(Mangalore)
2687 
(+ 4%)
1-6 M. monoceros 33 108-
138
Sotenocera spp 20
P. stylifera 18 6 8 - 9 8
M. dobsoni 18 5 8 - 8 8
P. canaliciilatiis 6
Kerala Calicut 1728
(+ 230%)
79 M. dobsoni 52 7 1 -1 0 0
P. stylifera 25 7 1 - 9 0
P. indicus 11
Kochi 6427 
(+ 54 %)
13.4 M. dobsoni 54 5 6 - 9 0
(+ 63%) P. stylifera 41 71 - 9 0
^akthikulaiigara 12158 12 P. stylifera 75 7 1 - 8 5
Neendakara
(+ 63 %) (+133%) M. dobsoni 12
T. cnrvirostris 6
:
Spawning period J
Maharashtra /’ stylfera 
S. crassicornis
March - April 
February March
iviiriiaiaKa M. ctobsoni. P. stylifera 
monoceros
November - April
Kerala R stylifera, M. dobsoni
i'«uvciiiL>ci • L^eccmocr 
November - April
2% in llie cunen t year. P. ainaliculatus tlie most 
favored item among the exporters contributed to 
150 t (6%) against 2 I in 1999, registering 75 
Told increase in the fishery. In addition to this, 
32 t o f  M ela p en a eu s d obson i  w ere  landed 
between Januaiy and March by purse seine.
A lo n g  K era la , the  p en a e id  p raw n  
catches at Calicut revealed an increase of 258% 
in M. dobsoni. 178% in P. styUfera and 342% in 
P. indicus over the previous year while at Kochi 
the landings o f  M. dobson i and P. styU fera  
im p ro v e d  by  74% , and 33%  respective ly . 
Karikkadi (P  styUfera) landings during June to 
September (monsoon period) at Kochi amounted 
to 2140 t (20 kg/lir) against 1347t ( II  kg/hr) in 
th e  p re v io u s  year. A t S a k th ik u la n g a ra -  
Neendakaj a P. styUfera landings during monsoon 
increased by 229%  over the previous year. A  ban 
on trawling for 45 days was effective along the 
Kerala coast during the monsoon period (June -  
July).
A rt isa n a l  p ra w n  fishery : In Karnataka, ring 
.seines landed 58 t (34 kg/unit) of prawns 
a t Panam bur. M alpe and M angalore o f  
which 90% was contributed by M. dobsoni 
and 1%  by P. indicus. Hand trawls at 
Mangalore fished 7 1 (15 kg/unit) of prawns 
dominated by P. styUfera (66%) and M. 
dobsoni (28%). Along the Kerala coast at 
Calicut ring seines and pair trawls landed 
2 8 1 o f  M. dobsoni in June registering 24% 
increase over the previous year. At Fort 
Kochi ring seines netted 1001 (160 kg/unit) 
o f  prawns in the same month, which was 
composed o f  M. dobsoni (65%) and P. indicus 
(35%). Trammel net (Koncluivala) operations at 
Vizhinjam and Manakudy together landed 50 t 
o f  prawns against 231 t in the previous year 
indicating a decline of 78% in the fisheiy. Fishery 
was confined to  the monsoon period. P. indicus 
(77%) w as the dom inant component, with P. 
semisulcatus, P. latisiilcatus, M. monoceros and 
P. canalicu la lus  being (he other species. P. 
indicus fisheiy was supported by 116-170 mm
size groups in males and 111-185 mm in females. 
S paw ners  w ere  ava ilab le  in good num bers 
between May and August.
P ra w n  f ish e ry  in  th e  n u r s e r y  g ro u n d s ;  In
Kerala, stake nets operating in the Korapuzha 
estuary o f  Calicut, landed 53 I (8 kg/unit) of 
ju v e n i le  p raw n s  co m p o sed  o f  M . d o b so n i 
(82.7%), M. monoceros (12.5%) and P. indicus 
(4.8%). M. dobsoni o f  length range 46-55 mm 
were dominant. At Thevara in Kochi backwaters, 
about 425 t o f  prawns were estimated to have 
been landed by stake nets at a catch rate of 6  kg/ 
unit. The catch and catch rate improved by 9% 
and 16% respectively over the previous year. 
Juveniles o f  M. dobsoni supported 79% o f  the 
fishery followed by P. indicus  (16%) and M. 
m onocew s  (5%). 51-55 m m  size was the modal 
class in M. dobsoni for both sexes.
D eep-sea p ra w n  fishery: D e e p -se a  p raw n  
fishing that com m enced for the first time in 
N ovem ber 1999 along the K erala coast was 
extended to Mangalore in April 2000. Deep-sea
M. 9n49 m 9n **itlt  
19%
H woo4fnMion>
S p e c i e s  c o m p o s i t i o n  o f  d e e p - s e a  p r a w n  f i s i i e r y  i n  K e r a l a  in  2 0 0 0
prawn catch at Sakthikulangara (Neendakara), 
Kochi and M unambam together was estimated 
at 21,353 t at a catch rate o f  40 kg/hr and 696 
kg /boat trip. C entrew ise catch  and catch/hr 
a m o u n ted  to  14 ,238  t and  39 k g /h r  at 
Sakthikulangara (Neendakara), 3 5 1 0 1 and 49 kg/ 
h r  a t  K o ch i and  3 6 0 5  t an d  38 k g /h r  at 
M u n a m b am  resp e c tiv e ly ,  p a n d a lid  p raw n  
Heterocarpus woodmasoni (32.5%), H. gibbosus 
(1 7 .2 % ) and P le s io n ik a  sp in ip e s  (16 .3% )
D e e p - s e a  p r a « n  c a t c h  k  M a n g a l o r e  l a n d i n g  c e n t r e .
dominated the deep-sea 
prawn fishei7  o f  Keraia.
Trawlers based 
at M angalore landed 234 
t o f  deep-sea prawns with 
a catcli rate o f  505 kg/ 
boat trip in April, May, 
N o v e m b e r  and
December, Composition 
o f  the fishery strikingly 
d if fe re d  from  th a t o f  
Kerala with domination 
ofpenaeid prawns such as 
A risteiis a lcock i (56% ) 
and So lenocera  lie.xiii 
(24%), Pandalid prawns 
b e lo n g in g  lo  Ihe gen u s  H ete ro c a rp u s  Sp. 
supported the re.st o f  (he fisliery.
Biological d a ta  on  deep-sea p raw n s
Species Sex Length
range
(mnj)
P eriod  o f  peak  
occurrence of 
berr ied  females
Heterocarpus woodmasoni M 1 0 6 -  120
F 111 -  120 January-April
H. gibbosus M i l l  -  120
F 1 0 6 - 1 2 5 Feb, March, November
Plesionika spinipes M 81 -  105
F 91 -  105 Throughout the year
M elapeiuieopsis andamanensis M 86 -9 5
F 8 6 - 9 5 Rare except in March
Aristeiis alcocki M 8 1 - 9 5
F 1 2 6 - 1 5 5 All months
-EH
Details of fishery and  biology of penacid  praw ns landed 
a t selected centers along the cast coast
State Plaee of 
observation
Total
landing
(in
tonnes)
Catch per
hour
(kg)
Species %
Occur
rence
ill
the
fi.shery
Dominant
size
groups
in the
fishery
(mm)
Tiiticorin 136 14.6 ( -  13%) Peiiaeiis semisiilcalus 9!
(- 23%) Peiuieiis indicus 6
Maiidapam 576 1.2 Peiiaeiis semisiilcattis 52 106- 150
( - 11%) Metapemeopsis siridiilaiis 31
Tmcbypenaeus pescadoreiisis 9
Melapenaeiis biiikeiimadi 7
Tamilnadu M. dobsoni 20 6 ! -85
Peiiaeiis indicus 17
2203 M. moiioceim 1
Chennai (-3%) 2.3 (+11%) Parapenaeopsis moxillipedo 9
M. sirididans 7
Peiiaeiis semisiilcanis 6
Visakha- 3394 2.9 (+57%) M. monocews 24
patanain (+ 242% M. dobsoni 13
M. moiioceios 32 71 - 9 0
Andlira M. dobsoni 26 7 6 - 9 0
Pradesh 7720 10.2 (+20%) M. hrevicornis 11
Kakinada (+14%) Solenocem crassiconiis 8
Others 3
P. hardw'ickii 29
M. dobsoni 16 7 1 - 9 0
M. qffiiiis 13 101 - 125
Orissa Paradeep 488 4,5 P. slylifera 12
( - 8%) M. lysianassa 9
Solenocem crassiconiis 7
( t l n d i c a l e s  in c rea se  a n d  - d e c r e a s e  in  Ihe l a n d i n |  c o m p a r e d  to  p re v io u s  yea r )
P R O JE C T  C O D E  
P R O JE C T  T IT L E
SC IEN T IST S
C E N T R E S
CF/RE/1.12
A ssessm ent o f  f ishery  a n d  resource charac teris tics  o f  the  penaeid  
Slirin ips o f  the  E as t C oast o f  Ind ia
G . M ahesw arudu , G. Sudhakara Rao, M. Rajamaiii, V. Tliaiigaraj
Subramaniaii K.N. Saleela and E. Dhaiiwanthaii
Tuticorin, Mandapam Camp, Chennai. Kakinada Visakhapalnam
IVawl fishery: Along the east coast, the total 
landing o f  penaeid praw ns was esliniated as 
56,143 t, which accounted for 28 % o f  all India 
lan d in g s . A n d h ra  P ra d esh  (1 1 .2 % ) and 
T am ilnadu  (10 .9% ) co n tr ib u ted  m axim um  
landings followed by Orissa (3.4%), West Bengal 
(2.1% ) and Pondicherry (0.2% ). W hile the 
fishery declined by 6,36% in Tamilnadu and 
9-58% in Andhra Pi adesh over the previous yeai', 
it improved by 60% in Orissa and 58% in West 
Bengal-
At Chennai along the Tamilnadu coast, 
prawn fishery was characterized by tnultiplicity 
3f  species numbering more than 20 o f  which only 
M. d o h so n i  , P. iiid ic iis , M. m on o cero s, 
Parapenaeopsis maxiUipedn, M. slridiilaiis and 
P. semisiilcaliis were fished in sizeable quantities. 
Spaw ners o f  M. d o b so n i  w ere abundant in 
January, Februai y, May and July. A t Kakinada 
along the Andhra Pradesh coast, out o f  21 species 
represented in the fishery, dominant species were 
M. monoceros. M. dobsoni, M. hrevicornis and 
S. am sicorn is. Larger species such as P. iudicus, 
P. monodon, P. semisiilcaius, P. merguiensis and 
P. japon icus  together supported 3,4% o f  the 
fishery, Dominant sizes supporting the fisheiy 
were 76-90 m m  in M. dobsoni. l \ - 9 0  m m  in M.
monoceros, 91-140 mm in P. itidicus and 141- 
220  m m  in P. m o n o d o n .  Ju v e n ile s  o f  M. 
monoceros below 100 mm formed nearly 85% 
o f  the fishery. A t Paradeep, along Orissa coast 
praw n fishery was dom inated  by small and 
medium sized prawns such as P luirdwickii, M. 
dobsoni. M. affinis. P. stylifera, M. lysionassa 
and S. cm ssicornis. Maximum landings were 
obtained during Octobcr - January. Dominant 
sizes supporting the fishery were 71-90 mm in 
M. dobsoni, 106-135 mm m M . monoceros. 101- 
125 m m  in M. a ff in is .  141-160  m m  in P  
merguiensis and 181-220 mm in P monodon.
A rtisanal fishery: Along the Tamilnadu coast at 
Tuticorin, indigenousgear ‘Thallumadi’ landed 17 
t o f  prawns at a catch rate o f  2.4 kg/unit registering 
a decline of 29 and 23%. respectively over the 
previous year. P. semisnlcaliis (94%) dominated 
the fishery. In the gill net operations at Periathalai 
near Tuticorin, 9 1 were landed (0.5 kg/unit) which 
composed of P. indiciis (77%) and P, seniisidcatiis 
(23% ). 16 t (0.3 kg/unit) o f  P. seniisulcaliis 
ju v e n i le s  w ere  fished by 'T h a l lu v a la i '  at 
Mandapam. At Puri, in Orissa, disco and gill nets 
caught 83 t o f  prawns at a catch rate o f  0.7 kg/ 
unit, major species supporting the fishery being P. 
indiciis (84%) and P. merguiensis (8%).
; P R O JE C T  C O D E 
i P R O JE C T  T IT L E
SCIEN TISTS
C EN TR ES
C F /R E /1 .I3
Investigations on  the  non-penaeid  s lirin ip  fisliery o f  the  N orth-W est 
C oast o f  Ind ia
V.D. D eshniiikh, A.P. Dinesh Babu and Joe K. Kizhakudan 
Mumbai, Veraval
The nonpenaeid landings in the country 
were estim ated  as 1,57,250 t reg istering  a 
marginal increase o f  2%  over the previous year
This includes 17,6041 of pandalid prawns landed 
in Kerala and Tamilnadu from deep-sea fishing 
operations. Total nonpenaeid landings in  the
norlhwcsl coasl was 1,25,556 I, o f  which 66% 
w as c o n lr ib u tc d  by G u ja ra t  and  re s t by  
Maharashtra. The catches declined by 4.3% in 
G u jara t and 7 .3%  in M aharash tra  over the 
previous ycai'. Non-penaeid prawn resources are 
largely exploited by ‘D ol’ and (rawl nets in both 
the states. Investigalions were canied out on the 
resources exploited by ‘de l’ nets alN aw abunder 
and  R a jp a ra  in G u ja ra t and  V ersova in 
M aharashtra. T raw l fishery  w as studied at 
V eraval in  G u ja ra t an d  N ew  F erry  W h a rf  
(Mumbai) in Maharashtra.
All I n d ia  n o n - p e n a e l d  p r a w n  l a n d i n g s  (t) d u r in g  1 9 8 1 -2 0 0 0
A t V ersova in M aharastra  “D o l’ nets 
landed 1,5791 o f  non-penaeids at a  catch rate o f  
32 kg/liaul, annual catch improved by 24% and 
catch rate marginally declined by 3% over the 
p re v io u s  year . A c e te s  spp . (7 4 % ) and  
Neimropalaenioii temiipes (25%) were the major 
contributors to the fishery. W hile fishery o f  
A cetes  spp. rem ained stable, landings o f  N.
le n iiip e s  (+ 2 7 9 % ) an d  E. en s iro s tr is  
(+383% )im provcd considerably. T raw lers at 
New F en y  W harf landed 3 9 4 4 1 with a caich rate 
o f  2 .7 k g /h a u l,  bo th  ca tch  and c a tc h  rate  
improving by 22% and 29% respectively over 
Ihe previous year. Entire ealch was constituted 
by N. temiipes. 45-57 tnm-sized prawns fonned 
the mainstay o f  ihe fisheiy. Peak spawning took 
place in April-May and July.
In Gujarat, at Nawabunder and Rajapara 
the dol nets  landed 13.696 t (44 kg/haul) and 
7,793 t (44 kg /haul) o f  non-penaeids 
lespectively. Catch increased by 46%  at 
N aw ab u n d e r  and dec lin ed  by 3%  at 
Rajapara over the previous year; the catch 
rate increased by 55% at Nawabundei' and 
declined by 12% at Rajapara.
A celes  spp. dominated at Nawabunder 
(81%) and Rajapara (50%). N. temiipes 
su p p o r te d  4 2 %  o f  th e  f ish e ry  at 
Nawabunder and 16% at Rajapara. The 
rest of Ihe fishery was contributed by E. 
ensim stris. Trawlers based at Veraval registered 
a catch o f  21,217l at a catch rate o f  414 kg/boat 
(rip. T he  catch  im proved by 57%  over the 
previous year. Acetes spp. contributed to 96% 
fo llow ed  by N. tem iipes  (3% ). M ature and 
berried females o f  N. temiipes were maximum
in September (61%) and E. ensiw stris  in April.
P R O JE C T  C O D E  
P R O JE C T  T IT L E
S C IEN T IST S
C E N T R E S
CF/RE/1.14
Investigations on th e  exploitation, m anagem en t a n d  conservation  of 
lobster  a n d  c ra b  re.sonrces o f  Ind ia
M a ry  K . M anisserl, Joe K. Kizliakudan, V.D.Deshinukh, V.S.Kakati, 
A.P.Dinesh Babu, K.K. Philippose, E.V. Radhakrishnan, K.N. Saleela, 
M. Rajamani and K.K. Sukumaran
Veraval, Mumbai, Karwar, Mangalore, Cochin, Calicut, Vizhinjam, 
Chennai, 'Hiticorin, Mandapam Camp
L obste r; The total estimated landing o f  lobsters 
in India during the year 2000 was 2.387 t, as 
against 2093 t in 1999. M aximum landing was 
re p o r te d  in G u ja ra t  (43% ) fo llo w ed  by  
M a h a ra sh tra  (2 6 % ), K era la  (22% ) and
Tam ilnadu (6 %). There w ere no landings in 
Orissa and West Bengal. The improvement seen 
in the lobster landing in Kerala and Karnataka 
was due to Ihe catch o f  the deep sea lobster, 
Pueniliis sewelli, taken along with the deep-sea
prawns from about 200-400 m depth.
A t Veraval. sm all sized fem ales o f  
Pam dirus polyphagus were moie during Feb- 
niary-Maich. Females dominated the fishery.
nO
IV 0>  N E
R e g i o n w f s e  q u a r t e r ly  l a n d i n g s  o f  t o b s t e r s  In 2000
Smaller size groups o f  T. orieiitalis were ob ­
served during January-A pril and larger sizes 
during the postmoiisoon period. The trap fisli- 
ery foi' lobsters at Sutrapada was o f  a lesser mag­
nitude. A t New Fen-y Wharf, Mumbai, peak land­
ing was recorded during September-October. The 
percentage o f  berried females was maximum in 
September.
Along Kai nalaka, at Mangalore, deep- 
sea trawling was done for tlie first time during 
April-May and November-December 2000. O f 
the total crustacean landing o f  about 261 t, 25,3 
t were constitu ted  by P. sew elli and 2 t by 
Nephropsis stewarri. In Kerala (he spiny lobster 
fishery along Thikkodi-Dharmaclom stretch was 
mainly by bottom-set gill nets. Catch was m axi­
mum during October-December. The total land­
ing o f  R sew elli. at the M unam bam  fishery 
harbour, was 6 8 1 with major landings (5 1 1) dur­
ing January-March. There was no landing in 
October due to a self-imposed ban on trawling
by the flsheniien. 26% o f  the female lobsters 
were found in fully mature/berried stages. At 
Muttom, the peak season was in September, The 
total catch at Vizhinjam was only 631 kg, foi med 
by a single species, P. homarus. The traps 
were used only during October-Deceinber.
I Along (he Tamilnadu coast, (he es-
tiinated landing was 4 ,6 1 at Kayalpattinam, 
near Tuticorin where bottom set gill nets 
were used for fishing. Peak landing was 
recorded in March. The spiny lobster catch 
^  by bottom  set gill net at Kovalam near 
Chennai was 2 t with peak during March 
and May. P. hom anis dominated the fish­
ery followed by P versicolor. The fishery 
for the sand lobster T. orientaiis, exploited 
by mechanised trawl nets, improved from
8.1 t during (he previous year to 12.1 t in 
2000 .
C rab  fishery: The total estimated catch of 
crabs was 48,2591 as against 27,5471 in 1999, 
Tlie fishery showed a marked improvement 
compared to the previous years. With a total 
landing of 20852 t, Gujarat contributed maximum 
(43%) to the fisheiy, Tamilnadu, Kei ala and Andhja 
Pradesh contributed to 28%, 12% and 6% respec­
tively. A regionwise analysis showed that the north­
west region contributed maximum (45%) to the 
landing followed by the southeast (34%) and 
southwest (17%) coast.
At Veraval, Charybdis cruciata contrib­
uted to 7.7% of the catches. At New Ferry Wharf, 
Mumbai, the total catch was 277.3 t at a catch rate 
of 9.9 kg/boal trip with maximum in October and 
minimum in July. C. cruciata predominated the 
fishery (44%) followed by P. saiigiiinolenlus (6 %),
P. pelagicu.i (5.%) and non-edible species. Percent­
age o f  benied females was maximum in December,
In Karnataka, the trawlers landed 9781 of crabs 
along the Mangalore-Maipe coast. In the indigenous 
fishery, riiigseines and hand trawls were operated at 
Maipe for the exploitation of crabs during the 
monsoon months. Along Kerala, the total estimated
Fishery  a n d  biology of lobsters
State Landing center Total
landing
(t)
CPUE
(kg)
Species %
contrib­
ution
M odal length 
class ( mm)
Gujarat Veraval 168 3.27 Paiuilirus
polypliogus
39 M  83 
F  80
Tlieinis orientalis 61 M  68 
F  75
Maharashtra New Feri7  
Wharf
105 3.87 P. polyphagiis 100 160, 280
Karnataka Mangalore 27 P.sewelli
Nephropsis
slewarli
Kerala Calicut 1.45 1 P .ho im nis 93 65
Munambam 68 Psew elli
Miiltom 7 0.8 P honum ts 82
Vizhinjani 631 Phom arus 100
Tamilnadu Kayalpatttinam 4.6 0.5 to 
1,2
P orm itus 52
Kovalam 2 1,01 Phom arus
landing of crabs at Putliiyappa, Calicut was 
niaxinium in the premonsoon innnths. At Cochin 
Fishery Harbour 82% of (he landing was recorded 
dining January-May. 28% of the female crabs were 
in bciT ied stage in P. saiiguiiiolenliis, and 48% in C. 
criiciata. Sexes were m o re  or less equally distributed 
in P. sangiiiiioleiiiits whereas males predominated 
(77%) the catches of C. cniciala. At Vizhinjain, an 
estim ated  total o f  11 t of crabs, (96%  P. 
scitiguinoleiiliis) were landed by trammel nets 
{Konchuvuki) operated from catamaran. Peak 
landing was recorded in June-July.
In Tamilnadu, estimated landing of crabs 
by bottom set gill nets at Tharuvaikulam, Tinicorin 
during the yearw'as 107 t,a l thec.p.u.e. of 15.7 kg. 
Maximum catch was recorded in March. P. pelagiciis 
predominated the fishery contributing to 44 %, 
followed by f! (22%). 178 f of crabs
werelande<i by trawlers at Maiidapam where tiie fish­
ery was constituted by a single species pelagiais). 
Al Thoppukkadu, 101 of crabs were landed using
R e g i o n w l s a  q u a r l d r l y  l a n d i n g s  o f  c r a b s  In  2 000
Nanduvalai. 28% of which was constituted by Scylla 
mmquebarico. The crab landings by trawlers at 
C hennai, during  the year was 653 t. P. 
sangiiinoleiiliis dom inated the fishery (55%) 
followed by Podophlhalniiis vigil (11%) and P. 
pelagiciis (9%). Berried females were more during
April. Along Andhra Piadesh coast, 3 4 4 1 of crabs 
were landed at Kakinada by small trawlers. 63% of 
the fishery was coiisiituted by P. sangiiinoleiinis
followed by C. ludfeni (17%), C  avda !a (9% )  and 
P. pelagtcus (9%), The non-edible crab fishery 
(2 2 6 1) was piedominated by C. callianassa.
C atch , C a tch  ra te  an d  species com position o f  c rabs
State Landing cente Total
landing
( t )
CPUE
Kg
Species %
contribution
Gujarat Veraval 8988 Cliatybdis cm ciata 8
Maharashtra New Ferry 
Wharf
277 9.9 C. cniciara 44
Portiinus
sangiiiiiolenliis
5.5
Karnataka
Porlimus pelagicus 5.0
Karwar 211 3,2 P.pelagiciis 81
P.sanguinolenlus 15
C.cntciala 3
Mangalore -  
Malpe
978,5 P. snnguinolentiis 42
P. pelagicus 32
Kerala
C.cruciata 26
Calicut 314 14.3 P.pelagicus 53
C. cruciata 28
P. sanguinolentus 19
Cochin 253 P.pelagicus
C. cruciata
P. sanguinolentus
Vizhinjam 10.7 P- sanguinolentus 96
Tamilnadu Tuticorin 107 15.7 P.pelagicus 44
P. sanguinolentus 22
Mandapam 178 P.pelagicus 100
Thoppukadu 10 Scylla tranquebarica 28
Kasiinedu 653 P. sanguinolentus 55
Podopthahnus visil 11
P.pelagicus 9
Andhra
Pradesli
Kakinada P. sanguinolentus 63
C  .lucifera 17
C. cruciata 9.3
P.pelagicus 8.8
----------- in ^  tii v e i a v a i ,
Mumbai and Cochin, P. pelagicus  at Karwar. 
C a h cu t ,  T u tic o r in  and M a n d ap a m  and
P. sanguinoleriiiis at Mangalore, Chennai and 
Kakinada,
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D evelopm ent of artific ia l reefs as a re as  o f  tiigh fisheries potential 
th ro u g h  sea  ranch ing  a n d  sea farm ing  
M . R a ja m an i and K.K. Philippose 
IXiticorin and Calicut
Ten triangular modules, each module 
consisting o f  3 plaies were released in May. 73 
triangular modules were released in the sea off 
Tharuvaikulam  at a depth o f  6 m in October 
2000 .
The sea weed G m d la ria  ediilis tied to 
concrete hollow blocks kept in 1 ttank  filled with 
sea water showed good growth o f  algal filament 
iipto 121 mm. Sea weeds simply dispersed in 
sea water in cement tanks had low growth rate 
indicating that the sea weed can be transplanted 
on concrete blocks used for constructing artifi­
cial reefs.
An artificial ree f  o f  10,000 sq m  was 
developed o ff D harmadom in Kannur District 
at a depth o f  12-15 m. 110 triangular modules 
o f  5 ’ X 5 ’ X 5 ’ size w ere used fo r the consiruc- 
tion o f  the reef. Regular fishing in the reef site 
started in May. During the y ear 5 5 2 1 o f  fishes 
were caught by 4219 units al a catch rate of 
131 kg/unit. Dominant species supporting the 
f i s h e ry  in  the  r e e f  a re a  w e re  S a rd in e ila  
loiigiceps  (60% ) and R astrel/iger k a m g u n a  
(18% ). Am bassis  spp. (11%) and D. p im da tum  
(4% ) form ed minor com ponents. September 
was the most productive month supporting 38% 
o f  the overall catch.
P R O JE C T  CO D E 
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Seed p roduction , experim en tal fa rm in g  a n d  tagging o f  m a r in e  p raw ns 
V .S.Kakati, E.V.Radhakrishnan, G. Nandakumar,
K.R.Manmadhan Nair, P.E.Sampson Manickam, Josileen Jose,
G. Maheswarudii, Miriam Paul and P.T.Sarada 
Karwar, Cochin, Minicoy, Mandapam, Visakhapatnani
E x p e r im e n ts  on b ro o d s to ck  
d e v e lo p m e n t,  in d u ced  m a tu ra tio n ,  seed  
p rod u c tio n , sea ran c h in g  and exp e r im en ta l 
farming o f  two commercially important shrimps 
Penaeus inonodon  and P. sem isulcatus  were 
carried out.
Seed p roduction  a n d  searanch ing  o f  the  green 
t ig e r  p r a w n ,  P en a e u s  se m isu lca tu s:  Seed 
production and searanching o f  the commercially 
important shrimp Penaeus semisulcatus  were 
continued. Nineteen hatchery runs were canied 
out using 34 spawners collected from the wild. 
For each hatchery run 1-6 spawners o f  total 
length 132-200 mm  and 15-65 g weight were 
used. Survival from nauplius to postlarva (PL,)
ran g e d  from  35 to  98  % (M e a n , 79  %). 
Maximum production o f  1 million postlarvae was 
achieved in December.
E x p e r im e n ta l  fa rm in g  o f  p en a e id  p raw n s:
E x p er im e n ta l fa rm in g  o f  P. m o n o d o n  and 
P. semisulcatus was conducted in 7 ponds of 
various sizes (0.08-0.35 ha) at the marine fish 
fa rm  o f  the  in s t itu te  a t M a n d ap a m  C am p. 
Hatchery produced seeds o f  P. m onodon  were 
stocked in three ponds covering a total area of 
0.75 ha. After 148 days, a total o f  1,051 kg of 
shrimps were harvested. The .size o f  shrimps 
ranged from 156 to 161 mm  (27.8 to 32.3 g). 
P ercen t su rv ival and food co nve rs ion  ratio  
v aried  from  60  to  62%  and 1.59 to  1.77,
respectively. Another batch o f  seed slocked in 
two ponds o f  total area, 0.67 ha were infected 
with while spot disease, 50 days after ciiiture.
Tlie stocking rate, feeding, pond enviroiiinent 
and water management in both situations were 
assessed and evaluated.
D evelopm ents in shrim p hatchery a n d  fa rm in g
+
+
+
-f
2.2 million hatchery produced posllarvae o f  the green tiger prawn Penaeus semisulcatus 
were searanched in the G ulf o f  M annar
Induced maturation and breeding o f  P. m onodon  by artificial inseminalion technology 
standardised.
Third generation o f  P. monodon  seeds produced from domesticated broodstock,
Experimeiilal fanning o f  P. m onodon  and P. semisulcatus showed higher net return from P. 
monodon  faiining.
P o ly c u l tu re  o f  P. m o n o d o n . P. 
semisulcaiiis and P. indicus was carried out to 
study the compatibility o f  the three species un­
der pond conditions. A  pond o f  0.08 ha was 
stocked with 4708 hatchery produced seeds at a 
ratio o f  8 .3:6.4; 1. P. monodon  alone was in­
fected with white spot disease after 91 days of 
culture showing (hat it is more susceptible to 
white spot vii us compared to P semisulcatus and 
P. indicus.
Rroodstock developm ent o f  the  tiger shrim p, 
P. m onodon  In captivity: Induced maturation and
F j  g e n f ra t fo n  b ro o d s to c k  o f P. monodon  d eve loped  a t  M a n t l a p a n i
spawning of pond reared P. monodon by artifi­
cial insemination was successfully carried out.
18,000 seeds (PL ,,) stocked in 0.15 ha pond 
during January 2000 had ‘white spot' virus in­
fection after 30 days o f  culture. The shrimps were 
fed on Ultrazyme-P-FS at the rate o f  2 g/kg feed 
and were cultured further with improved water 
management for 88 days. 118 shrimps (58 males 
and 49 males) collected during the harvest were 
maintained in  a 100 t tank and were fed on 
artificial diets fortified with Vitamin C, Vitamin 
E, fish oil and cod liver oil.
After 156 days, females 
reached 208.6 m m  /57  g and 
males 191 mm/56.3 g with an 
average survival rate o f  47.5%. 
18 females and 19 males were 
s h if te d  to  V isa k h ap a tn am  
Research Centre to continue the 
studies and for the pioduction 
o f  fast growing and disease free 
b ro o d s to c k  by  se lec tiv e  
breeding. Females and males, 9 
each (Group I) o f  this stock are 
being maintained in one tank 
and the remaining 9  females and
4 m ales (G roup II) collected
from the wild are kept together in another tank 
fitted w itha recirculation system. The remaining 
9 m ales are maintained separately. The third 
generation o f  seeds was produced from the first
group and the postlarvae are being maintained 
fo r con tin u in g  the cap tiv e  d eve lopm en t of 
bl oodstock and for pi oduction o f  next generation 
of seeds.
P R O JE C T  C O D E  
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B roodstock  developm ent, seed p roduction , fa rm in g  a n d  sea  rancliing 
o f  com m ercially  im p o r ta n t  sp iny  a n d  s a n d  Lobsters 
E .V .R adhakrishnan , M. Rajarnani, K.K. Fhilippose, S. Lakshmi Pillai, 
Joe K. Kizhakudan and K.N. Saleela 
Veraval, Calicut, Cochin, Vizhinjam, Tutieorin
B ro o d s to c k  d ev e lo p m e n t,  ca p tiv e  
breeding and larval culture o f  the spiny lobsters, 
P o iiiilin is  h om arus. P. p o ly p h a g iis  and P. 
versicolor were carried out at Calicut. Veraval, 
Vizhinjam and Tutieorin research centres.
B ro o d s to c k  d e v e lo p m e n t a n d  b re e d in g  o f  
lobsters : A( Caltcuf. juveniles o f  P. homarus 
grown in 10 t indoor tanks with self cleaning 
and flushing facility attained sexual maturity al 
a  carapace length (CL) o f  60 nun and began to 
breed on reaching an average o f  70 inni C L and 
weight 325 g. These lobsters maintained in the 
indoor broodstock tanks with an average light 
intensity o f  500 lux alone show ed breeding 
activity, whereas those lobsters exposed to a light 
intensity o f  15000 lux and above did not breed, 
indicating the need for lower light intensity for 
breeding activity of spiny lobsters. The peak 
breeding period o f  wild P. homarus off Calicut 
was from December to Februai'y, whereas the 
same in captivity was from June to July. During 
June, ten lobsters w ere ob ta ined  in berried
c o n d i t io n  f ro m  the  b ro o d s to c k  tanks . 
F u r th e rm o re ,  b re e d in g  o f  P. h o m a ru s  in 
captivity was observed almost throughout the 
year. The spermatophoric mass sticking on the 
sternal plate o f  females in captive broodstock 
was often found to fall off resulting in a single 
spawning within an intermoult period. In the 
wild, on the other hand, repetitive spawning of 
females within an intermoult period using the 
same spcrmatophoric mass was observed. The 
r e a s o n s  fo r  p o o r  a d h e s iv e  a c t io n  o f  the  
sp e rm a lo p h o re  o f  c a p t iv e  m a le  are  to  be 
investigated.
The quality o f  eggs (yolk colour, yolk 
content, egg size), fecundity and hatching rate 
o f  eggs of captive specimens were observed to 
be h igh , co m p ared  to  eg g s  from  breeders  
obtained from the wild. Two females o f  69 and 
72 mill C L  which bred in captivity released
1 ,50,000 and  1 ,60,000 p h y llo so m a  larvae, 
respectively w hich is 2 0 % higher than wild 
lobsteis.
D evelopm ents in lobster  h a tche ry  and  fa rm in g
+  Successful maturation and breeding o f  the spiny lobster Panulirus hom arus was achieved by 
regulation o f  light intensity (500 lux) and on feeding with green mussel
+  Delay in feeding of phyllosoma larvae by 24 hr after hatching resulted in delayed moulting 
and low survival.
Average fecundity o f  a wild P. h o im n is  
of this size is 1,25,000, Fecundity, egg quality 
and percent hatch o f  captive lobsters are highci- 
than broodstock obtained from the wild. Feeding 
phyilosoma laj vae with Artemia  nauplii hatched 
out from  infec ted  cysts  leads lo  protozoan
infestation. Treatment o f  cysts with chiorine at 
200 ppm for 10 miniites keeps the larvae free 
fiom infection. Breeder lobsters from the wild 
need antibiotic treatment before introducing into 
the broodstock tanks, failing which they may 
contaminate the larval rearing systems.
C om parison  o f  captive a n d  wild sp aw n ers  o f  lobsters
♦  Fecundity o f  captive breeder is 20 % higher than wild breeder o f  the same size
♦  Percent o f  unfertilised eggs can ied by captive breeder is onlyS % o f  total eggs while 
in wild spawners it is 10 to 20 %
♦  Hatching percentage is 90 % in captive breeder while in wild spawners, transpoitation 
stress and exposure o f  eggs outside water reduce the hatch percentage
♦  Egg shedding is rare in captive spawners, while in wild spawners it is common
♦  Microbial infestation o f  eggs is low in captive spawners
At Veraval, P. honiariis attained sexual 
maturity in captivity but failed to mate and breed, 
presumably due lo limitation in tank space. Here, 
captive P. Iw m arus  required  12-20 days for 
rem aturalion and spawning or for moulting, 
whereas P. polyphagus was observed to rcmature 
and spawn within 5 days. Partially spawned 
females were observed to release a fresh batch 
of eggs in a short span o f  time compared to those 
lobsters that released the ova completely.
L arva l rea ring : Five lai-val rearing experiments 
w ere  c o n d u c te d  u s in g  p h y ilo so m a  la rv ae  
released by captive broodstock. Phyilosoma 
larvae obtained from  captive breeders were 
healthier and active. Larvae were stocked in 
rectangular (200 1) and cylindroconical FRP 
tanks with central drainage. Larvae fed with 
untreated Artemia  nauplii were infected on the 
5'*' day by stalked protozoan Zootluininium  sp 
which immobilizes the larvae by interfering in 
feeding and sw im m ing and m icrosporidians 
which enter into the haemolymph and invades 
the whole circulatory system. A n em ia  nauplii 
obtained from  chlorine treated cysts were not 
infected showing A n em ia  cysts are the source
o f  in fe c t io n ,  L a rv a e  re a re d  in  s te r i l iz e d  
seawater and fed on treated nauplii were free 
from any infestation and developed into stage 
IV  in 30 days.
D ev e lo p m en t o f  p ro foco l f o r  t re a Jn ie n t  o f  
in f e c te d  l a r v a e ;  L a rv a e  in fec te d  w ith  
Z o o ih a m n iu m  sp. and  m ic ro sp o rid ia  w ere 
exposed  to  25 ppm , 50  ppm  and 100 ppm 
formalin. Observation on activity o f  the parasite 
and larvae was made at 10-minute intervals. 
Long-term treatment with 25 ppm formalin for 
4 -5  hours is recom m ended  and larvae were 
com pletely  devoid  o f  (he external parasites. 
Concentration above 25 ppm was found lo be 
le tha l.  M ic ro s p o rid ia n s  re q u ire  h ig h e r  
concentration o f  form alin, which affects the 
larval survival.
Effect o f  s ta rv a tio n  a n d  feeding regim es on 
survival, m oulting  a n d  g row th  o f  phyilosom a 
la rv ae  o f  the  spiny  lobster P. h o m a m s : The 
effect o f  initial stai'vation and duration o f  feeding 
period on survival and growth o f  newly hatchcd 
phyllosoina lai vae were studied and the results 
are given below:
Effect o'^<tarva(ion on  piiyllosoina la rvae
Feeding  initiation
--  •
Effect OH la rv ae  • d ay  o f  m oulting  to  S tage II
Completely starved Sui'vived only for 7 days
Inmiediately on hatching 6 day
After 24 hrs 6 day
After 48 Iirs 9 day; 30 % mortality in Stage 11
After 72 hrs 10 day; 30 %  mortality in Stage 11
After 96 hrs 10 day; 80 % mortality in Stage 11
Delayed feeding was found to delay 
moulting and reduce growth. Laj val survival was, 
drastically affected by delayed feeding showing 
that feeding o f  larvae immediately after hatching 
or within 24 hours after hatching is esseiitial for 
norma! moulting, growth and survival o f  the 
larvae.
L obster fa t te n in g : Experiments on farming and 
fattening of the spiny lobster Pamilinis homants 
was carried out in indoor grow out system at 
CaHcut. Juvenile lobsters o f  average weight 89 g 
were stocked in 10 tonne capacity indoor grow out 
tanks and fed on green mussel. Tliey attained an 
average weight o f  325 g in the first year and 460 g 
in the second year. Experim ents w ere also 
conducted on shoiterm fattening. The concept of 
long-term  lobster farm ing (2-3 m onths) i.e. 
g row ing undersized lobsters ( < 100g) to  the 
preferred export size o f  above 200g has been 
shifted to either short lerni fattening for value
addition or holding lobsfers in indoor tanks until 
inarket demand is high to fetch the premium price. 
Lobsters are priced according to (he weight and 
are gi aded commercially as <100 g. 100-200 g and 
>200g for 'greens’ {P. Iioinaim, P. polyphagus and 
R  w m i w M  and <500 g, 500-1000 g, 1000-2500 
g  and >2500 g for ‘l ig e r’ (P. ornants). The 
difference in export price between a lower grade 
and the next higher grade is nearly 125-150%. 
Therefore, short term fattening o f  a lower priced 
smaller grade to a higher priced laiger grade is 
profitable. It has been estimated that 25-30 toinies 
o f  ju v e n ile s  ( < 100g) are landed  a long  the 
southwest and east coast of India and until fishing 
regulations are enforced in restricting fishing 
juvenile lobsters, this low priced grade can be 
fattened profitably to get higher economic benefit. 
Further, lobsters with weight falling near the 
margin o f  a lower grade can be held in tanks and 
then fattened to the next higher grade with in a 
short growing period of 30-40 days.
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M aricu ltu re  of c rabs
K .R .M an m ad h an  Nair, M anpal Sridhar, N.K. Sanil, P.E.Sampson 
Manickam, Molly Varghese, Mirium Paul, S. Lakshmi Pillai, G. 
Maheswarudu, Josileen Jose, N. Kaliaperumal 
Cochin, Calicut, Mandapam, Visakhapatnam
E xperim ents w ere carried  out on the 
learing of mud crab Scylla tronquebarica  and 
P or/unus pelagicus. Three females and two 
males o f  S. tranquebarica  were inaintained in a 
rematuration tanks. The crabs were fed squid
meat at 10% o f  their body weight. Two females 
sp a w n e d  in th e  m a tu ra tio n  ta n k  a f te r  an 
incubation period 10-12 days and a total o f  1.39 
million zoeae I were released. 6.5 lakli zoeae I 
w ere s tocked  in the larval rearing  tanks at
different stocking densities and fed witli rolifer, 
Arleinia  nauplii and diatoms and tlie rest sea 
ranclied. In two experiments total mortality of 
zoeae occurred. From two othei- experiments a 
total o f  31 baby crabs w'ere obtained and they
into n
Prof.(Dr) Mohan Josepli Modayil at Crab Harvest at Vallarpadain, Kerala
were stocked in 10 ton tanks with recirculalion 
system and reared for studying their rate o f  growh 
on a feed o f  squid meal. After 60 days a growth 
o f  the 84 mm  C.W. and 90 gm  weight were 
obtained.
F o u r  la rv a l r e a r in g  e x p e r im e n ts  o f  
Portimiis pelagicus  was conducted with berried 
fem ales ob ta ined  from  the w ild . F rom  17 
spawners a total o f  4.9 million zoeae I were 
obtained out o f  which 9,54 lakh zoeae I were 
utili.sed for further rearing and 
4 0 ,14 ,280  zo e ae  I w ere  sea  
ranched. From these expeiiments 
5 11 baby crabs were obtained and 
searanched. The crab zoeae were 
fed w ith Chlorella. rotifer and 
Artcmia  nauplii. Heavy mortality 
was observed in megalopa stage 
mainly due to cannibalism. The 
larvae m etam orphose to  baby 
crabs afte r tw enty  days. An 
experiment was carried out on the 
larval development o f  Portumis 
songu ino te iU us. T he zoea I, 
though lethargic, remained alive 
up to 10 days but failed to moult
ajid perished.
_ ^ im e n ts  on developing suitable live 
feeds such as unicellular algae, diatoms, rotifers, 
cladocerans and caridian larvae and enriching 
these live feed with PUFA is also 
underw ay. An experim en t on 
fattening/grow out culture o f  the 
mud crab SycUa tranqueharica  
has been initiated in a pond at 
KVK Narakkai,
Experimental farming of 
blue sw im m ing crab Poriim us 
p e la g ic u s  w as c o n d u c te d  at 
M arine Fish Farm  o f  R.C. of 
CM FRI at Mandapam. The crab 
seed produced in the backyard 
hatchery was used in this farming 
experiment. One 0.06 ha earthen 
pond  w as s tocked  w ith 1546 
baby crabs. Different types of 
feed were given duiing different stages o f  growth 
o f  baby crabs. After 135 days the crabs were 
harvested. A  total o f  50 kg o f  (496 nos) cjabs 
w ere harvested  from  th is  g row oul farm ing 
experiment, 85.75 kg o f  feed was consimied in 
this grow out experiment at an FCR o f  1:1.72, 
The survival rate was 32.08%, The mean size at 
harvest were 117.6 nuti/120 gm for males and 
114,4 mm/103.2 g for females. The harvested 
crabs were sold for Rs,2000/- and amount was 
remitted to ICA R accounts.
Scylla iraiigiiebarica: baby crabs produced in the 
experinienlat hatchery at Mandapam.
MOLLUSCAN FISHERIES DIVISION
T h e  M o llu sc a n  F ish e r ie s  D iv is io n  
im p le m e n te d  re se a rc h  p ro g ra m m e s  on 
technology developm ent fo r sea  fann ing  o f  
m a rin e  m o llu sc s  an d  f ish e ry  b io lo g y  o f  
commercially important molluscs. The division
has also given priority to transfer o f  bivalve 
farming technology to the end useis which has 
resiilied in the increased utilization o f  coaslal 
ecosystem and employment generation.
P R O JE C T  CO D E 
P R O JE C T  T IT L E  
SC IEN T IST S
C E N T R E S
M F /R E /1
Investigations on  Ihe resource charac teris tics  of C ephalopods 
M .M . M eiyappan , R. Sarvesan, K. Prabhakaran Nair, M.K. Anil, 
G, Syda Rao, A.C.C. Victor, V. Kripa, K.S. Mohamed, P.K. Asokan, 
Sujitha Thomas, Geeta Sasikumar, Boby Ignatius 
Mangalore, Calicut, Cochin, Vizhinjam,
Tuticorin, Mandapam, Chennai, Visakapatnam
T he all Ind ia cephalopod  production  
during 2000 was estimated as 1,11,523 t which 
is 21% more lhan that observed in 1999. Along 
the w est coast centres, squids dominated the 
ca tch , ex c ep t a t K ochi, w here  sq u id s  and 
c u t t le f ish e s  w ere  c a u g h t in  a lm o st equal 
proportions- M ost o f  the catch w as realised 
through operation o f  multiday trawlers in depths 
upto 100 m. Along the east coast, cuttlefishes 
dom inated  Ihe catch at all centres except at 
Chennai, where squids were dominant. Octopods 
were observed only al Chennai, Mandapam and 
Rameswaram. There was a ban on fishing for 2- 
3 months along (he west coast during monsoon
Groupwlse Cephatopod catch al important Centres
period and during Apiil -May along the Andhra 
Pradesli coast.
Species Com position: Among squids, the neretic 
Indian squid LoUgo diivoiiceli formed more than 
75%  o f  the catch at all centres except Mandapam 
and Rameswaram, where, Ihe Palk Bay squid 
S ep io teu th is  le sso n ia n a  fo rm ed  m ore  than 
80% of the catch. Doiyteiithis sp. formed more 
than 10% o f  the squid catch at Chennai and 
Kochi. Among cuttlefishes. Sepia pharaonis and 
Sepia aa ilea la  formed the bulk o f  the catch at 
a l l  c e n tre s  fo llo w e d  by  S e p ie lla  iu e n n is ,  
S. prashadi and S. elliplica. At Kochi, Oclopiis 
m e m b ra n a c e o u s  w as the  d o m in an t 
species am ong octopods, follow ed by 
O. doUfusi.
Peak catch rates o f  cephalopods 
at west coast centres were observed dining 
premonsoon and postmonsoon periods. At 
east coast centres, peak abundance was 
noticed during pre-monsoon and monsoon 
periods.
Biological C haracteris tics
LoUgo duvauceir. The m inim um  and 
maximum sizes observed wei e  30 and 320 
mm respectively. Multiple modes were
- Q n :
seen in all the months at all centres. The peak- 
breeding season was postnionsoon along the west 
coast, with a secondary jieak duiing preinonsoon 
al some centres. A t Kochi, peak recruitment 
took place in February-MarcJi and September-
Oclobcr. The size d istribution show ed peak 
recruitment during April resulted from the peak 
spawning during northeast monsoon at Kakinada 
and Visakliapatnani.
Length  ran g e  a n d  peak  breed ing  season o f  L  diivaticeli d u r in g  2000
C entre Sex L eng th  range  
(nini)
P eak  b reed ing  season
Mangalore & Male 50-320 May, Nov-Dee
Maipe Female 40-200
Puthiyappa & Male 60-230 Sep-Dec
Beypore Female 60-140
Chennai Male
Female
50-150
50-160
Throughout the year
Kakinada Male &  Female 30-150 Oct-Dec
Visakhapatnam Male
Female
40-140
50-140
u c t-u e c
Kochi Male &  Female 30-300 Feb-Mar, Sep-Oct
A s m  ITT •  Todn
PuUtlyoppa-SQporr
U. 32 I 1' 1 ;a
M
< s 8
>
£
Seasons  of peak abundance of cephalopods exploited at  different cenlres
Sep ia  u cu lea ia :  M ale  c u t t le f is h e s  w ere 
dominant at Kakinada during March-April, July 
and O c to b e r  and fem a le s  d u r in g  January ,
February, June, August, September, November 
and December. Mature males were dominant in 
June and October-November and inaturc females 
during January, June, July, August and October- 
D ecem ber. A t V isak h ap a tn am , fem a le s  
ou tnum bered  m ales and m ature ones w ere 
dominant throughout the year.
S tock  D ynaniics: The annual total mortality
rates o f  L. diivauceli, S. pharaonis  and 
O. m em bram ceous  stocks exploited from 
K ochi w ere es tim ated  w ith availab le 
g ro w th  p a ra m e te rs  u sing  th e  length  
converted catch curve. The exploitation 
ra te  o f  L. d iiv a u c e li  w as above  the 
optimum, while cuttlefish and octopus 
stocks were under exploited during the 
current year. Com parison o f  Z  values 
estimated during 1999 and 2000 shows 
that the Z  values o f  L. diivauceli and 5. 
p h a m o n is  in c reased  by 14 and 30%
□  L .d u va u ce li
□  S .p h a ra o n is
□  O .m em branaceous
respectively. On the other hand the Z  values of 
0 . membranaceous decreased by 9%. Tlie status 
o f  cephalopod  stocks, espec ia lly  squid  and
euttlefisli stocks need to be carefully moiiitoied 
along the Kerala coast.
P R O JE C T  C O D E  
P R O JE C T  T IT L E  
SC IEN T IST S
C E N T R E S
M F /R E /2
Investigalions on  llie resource cliaracleristics of bivalves an d  gastropods 
K . R am adoss, T.S. Vclayudhan, V. Kripa, P. Laxinilatha,
N. Ramachandran, P.V. Sreenivasan, R. Sarvesan, P. Natarajan,
P.K. Asokan, Sujitha Thomas, Geeta Sasikumar, Boby Ignatius.
Mangalore, Calicut, Cochhi, Vizhinjain,
Mandapam Camp, Tuticorin, Chennai, Visakapalnam
C r
M uw «ls
70%
T h e  b iv a lv e  and g a s tro p o d  
landings at the major centres along both 
the coasts  w ere m onitored . ViUorita 
cyprinoides, M ere lrix  casta, M eie ir ix  
m eretrix, Paphia m ulabarica , M ercia  
opium  and Anaclara granosa  were the 
main species o f  clams fished and their 
production was estimated as 36 ,1721. The 
annual landing o f  mussels. Penia viridis 
and Perna iiidica, from Kerala and 
Karnataka was estimated as 14,970 t. 
w hile  ed ib le  oysters viz. C rassostrea  
m adrasensis  and Saccoslrea a ic iilla ta  
production from these states was 422 t.
Bivalve p ro d u c t io n  ( to n n e s )  d u r in g  2000 In 
Kerala,  K a rn a tak a  & A n d h ra  P r a d e a h
Average an n u a l laud ing  d u r in g  1995 -  99 and  poten tia l yield o f  bivalves 
an d  gas tropods (all India)
R esource A verage annua l 
land ing  (t)
( 1995-99)
P oten tial
yield(t)
Edible oyster 18,800 33,962
Clams and cockles 1,10,687 1,16,277
Mussels 11,316 22,080
Windowpane oyster 9,300 12,278
Total Bivalves 1,50,103 1,84,597
Gastropods 23,343 20,760
Total Bivalves and Gastropods 1,73,446 2,05,357
The catch  ra te  and effort fo r these 
grotips showed seasonal and temporal variations. 
A t Kakinada, clam picking was affected by a 
ban in 23,570 lia wild life sanctuary in Coringa 
and B h in iav a p a lem  reg io n  by the  F o res t 
D epartm ent o f  A ndhra Pradesh- The annual
landings ofchanks, by bottom set
gill nets and trawl were esiimaled as 5.58 lakh 
numbers mainly from the south east coast. Apart 
from  this, 555 t o f  o ther gastropods mainly 
Hemifiises, CerHhidia. and Telescopiiim  sp. were 
landed at Kakinada.
E.stimated bivalve biom ass and  species com position iti ce rta in  estuaries o f  K era la  and  Tam ilnadu
Estimated
biomass
(0
Percentage composition Species
Slate Estuary Oyster Mussel Clam
composition 
o f  clams
5.6 81.7 - 18.3 Me, Cm
Tamil Muttukadu Me, Mm, Mo,
nadu & Vellar 1015 9.9 - 90.1 Ag ,Cm
Pondichery Chuiuiambaru 39.3 46.2 1.6 52.2 Me, Mo, Ag, 
Pm,Cm, Pv
Tengaithittu 143.2 29.9 28.3 41.8 Cm, Mc,Pv
Alambaaru 135.6 94.6 2.6 2.8 Cm,Mc,Pv
Kerala Chettuva 378 1.2
- 98.8 Vc, Me
A g-A n a d a n ig m n o sa . Cm -  Crassaslreaimdrciseims, Me- Meretrixcasta, Mm - Merelrixmerelrix, 
Mo -  Mercia opima. Pm -  Paphiu malabarica, Pv -  Perna viridix, Vc -  ViUorita cyprinoidcs
Based on the annual estimated landings 
o f  1995 -  99  and the bivalve biomass estimated 
through different planned surveys along the 
coastal regions of maritime states, the potential 
yield o f  bivalves and gastropods was estimated 
as 2.05 lakh t. The species com position and 
bivalve biom ass o f  some estuaries o f  Kerala,
Tam ilnadu and P ondicherry  w ere estim ated 
through planned short-term surveys. Since fisheiy 
o f  these lesources was moderate in most o f  the 
estuaries, it is suggested that the fishing effort 
can  b e  in c re a se d  and  u t i l iz a t io n  o f  these  
resources popularized to effectively use these 
bivalve slocks.
P R O JE C T  C O D E  
P R O JE C T  T IT L E  
SC IEN TISTS
C E N T R E S
M F/C U L/4
Seed p roduction  and  ran c h in g  o f  bivalve m olluscs in  coastal w aters 
S. D h a rm a ra j ,  K. Raniadoss, P. Muthiah, A. Chellam,
P. Laxmilatha, Shoji Joseph and N, Ramachandran 
Cochin, Vizhinjam, Tuticorin,
S eed  p roduction  o f  the w indow pane 
oyster Placuna pkicenm  was successfully done 
for the first time in India. About 85 % o f  the
seed produced was stocked in tlie Tuticorin Bay 
where an intense seasonal fishery was observed 
from  1999. Seed o f  com m ercially  im portant
bivalves like Piiictada fiicata, 
C rassoslrea  nutehasensis  and 
M orcia opima  were produced in 
the  s h e l l f is h  h a tc h e ry  at 
T u t ic o r in  and  u ti l iz e d  fo r 
m a r ic u l tu re  and  re so u rce  
enhancement in natural beds of 
Tamilnadu.
V iz h in ja m  Bay, a lo n g  the 
southwest coast was found to be 
a g o o d  c e n tre  fo r  na tu ra l 
collection o f  spat o f  Pinctada  
fu c a ta  and P e r m  in d k a .  The 
ideal p eriod  fo r se ttin g  spat H a tc h e ry - re a r e d  ju v e n i le s  o f  t h e  w in d o w p a n e  oys ter ,  Placuna placenta  a t  
th e  'R i t ico r in  Sliellfish H a tch e ry .
Details of hatchcry production of bivalve seed at 'Hiticorin
Species Spat produced in the 
hatchery (Number)
M ean survival to spat (%)
Placuna placenta 2700 30.2
Crassoslrea madraseusis 1,99,837 43.7
Pinctada fucata 2,25,000 36.3
M eivia opiina 5,42,350 35.3
co llec to is  fo r the  foriner w as iden tified  as 
January  -  February  and fo r the latter, July- 
August. Pedestal and suspended iron framed 
cages and nylon frills were found to be good for
spat collection. A new type o f  spat collector with 
la te ra l ly  c o m p re sse d  sy n th e tic  f ib re  w as 
fabrica ted  and  tested  in  the bay w ith good 
settlement late.
C r o v r t h  o f  P. fueala  In  c a g e s  u n d e r  d i f f e r e n t  
s t o c k i n g  d e n s i t i e s  a t  M a n d e p a m
□  30 dey»
□  60 d«y» 
DOO day*  
,Q12Q tfayt
a
lOM i W  woo
S u r v i v a l  r a U »  o f / • ( n c J a r f s / u c a f a  u n d e r  d i f f e r e n l  s t o c k i n g  
d e n s i t i e s  a t  M a n d a p a m
-U l
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Technological feasibility o f  bivalve cu ltu re  a t  selected C entres 
R. Sarvesan, P.V. Sreenivasan. P  Natarajan, G. Syda Rao, Geela 
Sasikumar, P.K, Krishnakumar, K.Ramadoss aiid P.Miithiah 
Mangalore, Tulicorin, Chennai, Visakapatnam
Demonstration o f  mussel farming was 
done along ilie Karnataka coast at tlnee sites 
using two different types o f  gtowoul siriictures. 
At Mulki and Sasiiiitiiulu, lacks were conslructed 
and m ussel farm ing was dem onstrated. Tiie 
average g iow lh rate o f  mussel at these sites 
ranged between 5 and 6  mm  per month. At 
Bydoor a  bamboo raft was fabricated with the 
involvement o f  fishers and seeded mu.ssel ropes 
were suspended from this. Culture o f  Crassoslrea 
m adraseusis  a( Punnakayal, Tam iinadu and
B him li backw aters in A ndhra Pradesh gave 
information on the monthly growth increment 
and spat co llec tio n  period . T he  study  also  
i J id ic a te d  that for oyster farming, spat collecters 
can be set in the Bhimli backwater in June and 
(he oysters reach harvestable size in 8 months. 
M ercia opiiiia spai. 5 to 6 m m  length, produced 
in the Tuticorin Shellfish Hatchery were stocked 
in the natural bed and their survival and growth 
rate are being monitored.
P R O JE C T  C O D E  MF7CUL/9
P R O JE C T  T IT L E  E dib le  oyster cu ltu re
SC IEN T IST S  K. R am adoss and P  Muthiah
CE N T R E S Tuticorin
Tiiploidy was induced in Crassostrea 
m adrasem is by using 6DM AP at different con­
centrations ranging 50 - 300 mM  for 5 to 10
Trip to idy  Induc t ion  In Crassostrea m adrasensis  
b y  6 DMAP T r e a tm e n t
minutes, at temperatures 3 5 °& 3 9 °C fo r  5 &  10 
min and 5 &  12 ° C  for 10 & 20 min. Highest 
triploid induction o f  63%  was obtained in 100 
mM  treatment for 10 min. duration. More 
(42.8%) triploids were induced al 35° C 
treatment for 10 minutes. A t 37° C, 5 
minutes duration was more effective with 
55.3% triploids. Al 12°C with 2 0 minutes 
duration there was 44.7%  triploids. On 
fu rthe r  rea rin g  the tr ip lo id  spa t had 
registered  a growth ra te  o f  5.53 mm / 
month (for 6  DM A P treated), 5.8 mm (for 
cold induced) and 5.5 m m  for the control.
P R O JE C T  C O D E  M F/CU L/IO
tJpg rada tion  a n d  tra n s fe r  o f  P earl C u l tu re  'ftchnology
C F t ? ? S f  Dharmaraj, I. Jagadis and Boby Ignatius
i-JvfNlKES Mandapam Camp, Tuticorin
Pearl oyster spai, mother oysters and 
nucleated oysters were reared in G ulf o f  Mannar 
and P a lk  Bay. B es id e s  rac k  and raft, an
expeiimental long line unit was fabricated and 
moored between two rafts at Mandapam. Cages 
made o f  rigid P VC pipes of 1 ” thickness, meshed
with synthetic twines were fabricated and stocked 
with pearl oysters to test the durability o f  rearing 
containers. Regular observations arc made on the 
growth o f  oysters in these cages, fouling intensity 
and durability, which will form the database for 
working out the efficiency. An experiment to 
find the optimum stocking density in pearl oyster 
spat rearing was initiated by stocking in different 
densities, 1000,2500 and 5000 nos/cage. Results 
indicated that stocking at 1000 nos/cage is better
for higher survival and growth rate.
To com pare the growth rate o f  pearl 
oyster, Finclada fiica la , along east and west 
coasts, hatchery produced spat from the same 
brood are reared atTuticorin and Vizhinjam Bay. 
f t  eliininai-y observations indicated higher growth 
rate along the west coast. Similarly oysters from 
Vizhinjam Bay after nucleation are being fanned 
at Tuticorin.
P R O JE C T  C O D E 
P R O JE C T  T IT L E
SC IEN T IST S
C E N T R E S
M F/CU L/11 . , .  , ,  ^
P opu lariza tion  a n d  tra n s fe r  of bivalve cu ltu rc  teclinology a t  selected
centres along K era la  C oast
K .K . A ppukiitta ii, T.S. Velayudhan, V. Kripa, K.S, Mohamed,
P. Laxmilatha, Shoji Joseph. PK.Asokan, Sujilha Thomas,
N. Ramachandran., V. Chandrika and Vipin Kumar 
Calicut, Cochin. Vizhinjam
through  farm ing . D e ­
v e lo p m en t o f  m ussel 
fa rm in g  a c t iv i t ie s  in 
the  estuaries was at a 
faster pace than in the 
open  sea. T o  d em o n ­
strate the high produc­
tio n  ra te  in the  open  
s e a .  f a r m in g  p r o ­
g ra m m e  w as  u n d e r ­
taken a t E la thu r with 
the active participation 
o f  the m ussel pickers. 
A function was organ­
ized during (he harvest
.  b y  i n v i t i n g  o f f i c i a l s
T h e  b c s l  M o d e l  o y s t e r  f a r m e r  A w a r d  f o r  t h e  y e a r  2 0 0 0  p r e s e n t e d  t o  f r o m  s t a t e  f i s h e r i e s  a n d  
S h r i  V incen t  M u k t t a d a n  b y  th e  D irec tor,  C M K R I  g o v e r n i n g  b o d i e s .
Tratisfer o f  technology through dem - A long Central K erala  tw o groups o f  fisher- 
onstrations w as carried ou t and about 3 0 0 1 o f  m en com inued m ussel farm ing in the sea  dur- 
m u sse l  and e d ib le  o y s te r  w ere  p ro d u c e d  ing this season  also.
Site
s
O
Z
Production o f  edible bivalves Hiioiigh fa rm in g  in K era la  and  K a rn a tak a
Elathur
Farm delails
^  n
H ?  
(j
VaJIikiinnu
Padaniia, 
Cheruvathur
Clictttiva
Narakkal
Deinoiistiation
Commercial
N o.of
farms
Species
1
Commercial
Pallipuram
Commercial
Commercial
Expeiiniental
30
Perna viridis
Perna viridis
Method
Raft, open 
sea
Perna viridis
Dalavapuram
Kaninagapallv
Cliavara
Paravur
Demonsliation
Coinnicicial
Commercial
Demonstration
Perna viridis
Perna viridis
Perna viridis
Crassostrea
madrasensis
Rack, estuary
Rack, estuary
Production 
(leg)
1925
800
Rack, estuary
Raft, open sea
99
Miilky
Sashihithalu
Demonstration
Demonstration
Perna viridis
Rack, estuary
Rack, estuary
3,00.000
300
2000
137
135
236_____________ _,Rack, e s t u a r y ___
C.iiiadrasensis Rack, estuary 500 
Rack, estiiatyC. madrasensis
Perna viridis 
Perna indica
Perna viridis
Rack, estuaiy
Rack, estuary
1000
139
1200
Production o f  Mussels -  308 tonnes. Oysters -  1.6 toimes
Perna viridis Rack, estuary 1300
In the es tu a r ie s  o f  K erala , m ussel 
farming by SeJf-Help Groups (SHG) and other 
independent f ishers w as con tin u ed . T hese  
activities were monitored. Along with this new 
demonstration farms were set up and training on 
mussel farming was given to SHG women gixjups 
(65 tra inees) in K asargod , C a nnanore  and 
Calicut, M ussels cultured  in the Kadalundi 
estuary at Vallikunnu by one o f  the trainees gave 
very high production rate o f  22 kg/m  rope. 
Mussel culture was also initiated in (he Becyam 
Kayai estuary at Ponnani by fishers with support 
from NGO, Oyster farming was introduced to 
several new  areas  o f  A sh tam u d i and 
Kayarnkulam Lakes o f  Kerala where niore than 
100 farms have come up. The financial support 
given @ Rs.1500 per unit o f  500 rens and the 
technological feasibility were the main reasons 
for these large-scale activities.
lip g ra d a tio n  o f  mussel f a n n in g  technology:
Efficiency o f  materials other than 12 mm nylon 
rope was tested in the demonstration farm of 
the Institute at Dalavapuram in Ashtamudi Lake 
to reduce  the  cap ita l investm en t in m ussel 
farming. These were seeded at the same stocking 
density (I kg/m) and the instantaneous relative 
growth rate (G) o f  the green mussel, Perna viridis 
in length and weight (G =  In L, - in  L„ / 1 x 100, 
where L, and L^ are lengths after time ( t ) was 
compared. The results indicated that the rate of 
growth in length and weight were highest, 0.902 
and 2.606% respectively in mussels seeded on 
the 12 mm  nylon rope. The production rates 
indicated that 12mm  nylon rope was the best 
peifornier in terms o f  growth rate and pioduction. 
W hen  (he c o s ts  o f  in p u t m a te r ia ls  w ere 
compared, it was found (hat nylon rope is 12 
times costlier than the plastic strip per meter of
S e e d in g  o f  ro p e s  d u r in g  a  t r a in in g  p r o g r a m m e  o n  m usse l  f a r m i n g  c o n d u c tcd  
a( P u lh u p o n n a n i
seeded length. C onsidering this it can  be stated 
that plastic  strips can be used as a more cost 
efficient seeding material in mussel culture. 
In addition  to  this bam boo/casuarina poles 
w ere replaced with concrete filled PV C  poles 
to red u c e  recurring  expend itu re  fo r farm  
m aintenance. P re-stiched cotton tubes were 
u t i l i s e d  f o r  m u s s e l  to  s a v e  o n  la b o u r .
A d o p t in g  th e s e  n ew  
re f in em en ts  the  add itiona l 
gain as percen tage  o f  total 
incom e in a  farm  o f  0.0025 
ha w o rk s  o u t to  b e  18.33 
indicating that these can  be 
recom m ended to  the users.
T h e  fe a s ib i l i ty  o f  
integrated farming o f  oyster 
and mussels at Pallipuiani, in 
Vypin is la n d  w as 
dejnonstrated- About 139 and 
137 kg shell-on oysters and 
m u sse ls  re sp e c tiv e ly  w ere 
h a rv e s te d .  T h e  av e rag e  
production o f  mussel was 9.2 kg per metej' rope 
w ith 38.9%  meat. C om parison o f  grow th of 
brown, green and “parrot” mussels (having light 
green colour, possibly a hybrid o f  brown & 
green) at Ashtamudi Lake indicated that brown 
and ‘paiTot’ are not suitable for culture in the 
estuarine system since they are not tolerant to 
salinity variations.
P R O JE C T  CO D E 
P R O JE C T  T IT L E  
S C IE N T IS T S
C E N T R E S
M F/C U L/12
Selective breeding o f  bivalves and  evaluation o f  perform ance by fa rm  trials 
T.S. V elayudhan, V. Kripa, K.S. Mohamed, P. Laxmilatha,
Shoji Joseph, C.P. Gopinatlian, Sujitha Thomas, N. Ramaehandran,
P.Muthiah and P.C.Thomas
Calicut, Cochin, Vizhinjam,Tuticorin
O ysters (C rassostrea  m adrasensis)  
from Ashtainudi Lake were reared individually 
in the farm for selecting oysters with superior 
growth characteristics. The mean ratio o f  change 
in length (A L )  by change in lime (A T )  was also 
estimated as the growth rate of oysters in different 
mean lengths. The K and growth rate values were 
plotted against oyster mean lengths to an ive  at a 
relationship.
Growth rate (A U  AT) = -0.0022x + 0,2777 (R^ = 0.686) 
GrowihcoefficenKK) = -0.0235x + 4.2238 (R^ = 0.588)
The plots indicated that the growth rate 
and K values were high for smaller oysters and 
with increase in length both the values showed a 
declining trend. For cross breeding experiments, 
6 oysters in reproduclively active stages (mean 
length above 70 mm) having growth rate above 
0.1 and K  value above 1.5 were selected. These 
oysters are being conditioned for spawning and 
cross breeding experiments.
Selection experiments were continued in 
pearl oysters also. Several batches o f  pearl oyster
-f l i r
y  « - 0 .0 0 « «  ♦  & .J777 
R’ • 0.«B6
M ««n ?»rtgl^ {mm}
T»
G r o w t h  r a t e  o f  C ra s s o s tre a  m a d ra s e n s is  a t  v a r y i n g  m e a n  l e n g t h s  
a t  O a l a w a p u r a m  F a r m  d u r i n g  2 0 0 0
broodstock were conditioned in the hatcheiy for 
bi-eeding and tlie pearl oyster spat with grceii shell
were identified for following the 
tra i t  s tud ies  and  subsequen t 
se lection, O ysters w ith  m ore 
depth and good nacre coloration 
were selected to produce bigger 
p e a r ls  by im p la n t in g  la rge 
nucleus.The halcliei'y produced 
pearl oyster spat with an average 
D V M  o f  28 m m  stocked at 
Vizhinjam bai boui' farm showed 
a growth rate o f  5iiini/month . 
The P. fiica ta  spat o f  average 
length 7.61 mm  transported from 
T u lico rin  a t ta ined  a le ng th  o f  18.99 mm  
indicating a growth rate o f  5.69min/month.
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M F/C U L/13 
C u ltu re  o f  cephalopods 
A. Chellam , G. SydaR ao, M.K. Anil 
Vizhinjam, Tulicorin, Vishakapatnam
During (his year, at Tuticoi in, F5, F6 and 
F7 generations o f  the cuttlefish Sepiella inermis 
were successfully maintained and sea ranched.
Vaiiations were noted in the egg deposition pe­
riod, no.of eggs laid and the survival period in 
these three generations.
Detnils of F4 - F 6 geiieiatioiis ol' Sepiella inerm is  rea red  in  tlie hatchery
P articu lars G ene ra tion  rea re d  in  tlie hatcherv
F4 F5 F 6
Days for attaining maturity 80 107 110
Number o f  viable eggs 1259 766 655
Mean length (mm) 63.3 75.8 88.6
Mean Weight (grn) 54 34 78
Life span ( days ) in laboratoi'v 115 148 204
Apart frotn this, fresh broodstock was 
brought from wild and maintained for breeding 
studies. Farming experiments were started by 
stockmg hatchery-produced young ones in Jiapas
o f  nylon m esh in Tuticorin  Bay. H ow ever 
complete mortality occurred within 10 days of 
stocking.
P R O JE C T  CO D E 
P R O J E C T  T IT L E  
SC IEN T IST S  
C E N T R E S
M F /C U L /14
Seed p roduction  an d  pea rl  cu ltu re  in  the  aba loue  H aliotis \a ria  
A .C .C. V ictor, A. Chellain, I. Jagadis, Boby Ignatius 
Mandapam Camp, Tlilicoriii
A ba lones  w ere  co llec ted  from  Ihe 
Tuticorin Harbour basin and Krusadai Island at 
regular intervals and their gonadal maturity was 
o b s e rv e d  fo r  s ta n d a rd iz a tio n  o f  b ree d in g  
experiments. The spawning response was poor 
and experiment is being continued. Experiments
are also designed and implemented to study the 
gonadal development of abalones by placing 
tiiejn in rearing cages in natural beds. Trials made 
in  im p la n ta tio n  o f  n u c leu s  fo r  h a l f  pearl 
production were not successful.
P R O JE C T  C O D E  
P R O JE C T  T IT L E  
S C IE N T IS T S  
C E N T R E S
M F/C U L/15
S tan d a rd iza tio n  o f  techniques in  onsho re  p ea rl  cu ltu re
G. Syda R ao  and K. Vijayakuniaian
Vishakapatnam
It was observed that spat (5 mm ) will 
reach implantable size (50 mm, 10 to 12 g) in 
six months. Survival rate was 80% during this 
rearing period. They are fed with Cbaetoceros, 
Isochiysis  and Nonochloropsis at a suitable ratio 
and at desired concentrations with respect to size 
and season. The feed species, schedules and 
concentrations were standardized. Pearls o f  3 to 
5 m m  can be harvested in 6 months after their
implantation with a minimum 25% yield over the 
implanted oysters. Broodstock o f  pearl oyster 
Pinctada fiica ta  are maintained in a  ready to 
spawn stage. This brood stock technology has 
been  filed  th ro u g h  Ihe IPR  ce ll  o f  ICA R. 
Experiments conducted to study the influence of 
temperature over the growth indicated that best 
growth is achieved between 22 and 35 *’C, under 
standard onshore feeding conditions.
P R O JE C T  C O D E  
P R O J E C T  T IT L E
S C IE N T IS T S
C E N T R E S
M F/C U L/16
D evelopm ent o f  lowcost technology system  fo r  sea  fa rm in g  o f  pearls  
a n d  mussels
G .P.K .Achary, N. Ramachandran, Rani Mary George, M.K. Anil 
and Said Koya 
Cochin, Vizhinjain
The brown mussel Perna iiidica and the 
pearl oyster P inclada  fu c a ta  obtained from  
earlier settlem ents w ere grow n and used as 
spawning stock in Vizhinjam Bay. The mussels 
collected on spat settlers (loosened nylon rope) 
w ere  g ro w n  on  the  sam e m ateria! w ithou t 
thinning and they reached 7-8 cm at ihc end of 
one year from settlement. Although the growth 
was good, survival was very poor. Therefore
traditional method o f  mussel culture was done 
and seeded mussel ropes were suspended from 
the raft.
A b o u t 10 ,000  a d u l t  p e a r l  oy s te rs  
including the 1500 young ones (2.8 cm mean 
length) brought froin Tuticorin were stocked in 
cages and suspended from the raft. The growth 
rate observed was 0.5 ciiVmonth. Spat settlement
icason staited by the end o f  December and pearl 
oyster spat were found attached on the nylon net 
covering o f  plastic cages. Different types of 
collectors were also kept suspended for spat 
Kitlenient. Techniques for transportalion o f  adult
oysters in wet pack ing  system s w ithout any 
significant mortality were standardized. By using 
plastic basket type cages instead o f  iron framed 
cages for growing pearl oysters, the cost o f  cage 
was rediiccd (o Rs.50/- per piece.
FISHERY ENVIRONMENT MANAGEMENT DIVISION
T h e  D iv is ion  co n d u c ted  research  to 
a c h ie v e  th e  ta rg e ts  in  e n v i ro n m e n ta l  
m onitoring, conservation and farm ing o f  sea 
cucum ber and seaw eeds through 9 Institute
pro jects, 7 funded pro jects . 1 NATP and 1 
R evolving fund project. In addition lo this 4 
c o n s u l ta n c y  p r o g ra m m e s  r e la te d  to 
environm ent were also  im plem ented.
P R O JE C T  C O D E  
P R O JE C T  T IT L E
SC IEN T IST S
C E N T R E S
The variations in the environmental 
parameters o f  the insliore and coastal waters were 
monitored from 6 stations along the west coast and 
from 4 stations along the east coast. Tlie sea surface 
temperature (SST), salinity, dissolved Oxygen and 
nutrients such as nitrites, nitrates, phosphates and 
silicates showed wide variations. It was obsei-ved 
that SST was maximum at Karwar and Bombay 
w ate rs  ( 3 2 .0 'C )  and m in im u m (2 3 .8 ‘C) at 
Visakhapatnam. High salinity values (> 35%o)
FEM /ES/1
Investigations on env ironm enta l p a ra m e te rs  of in shore  Maters in 
rela tion  to fisheries
C .P .G opjnathan , S.Muthusamy, T.S. Naomi, V.V. Singh, 
P.K.Krishnakumar, Rani Mai7  George, M.Rajagopalan,
K.Vijayakumaran and P.T. Sarada
Mumbai. Mangalore, Cochin, Vizhinjam, Mandapam Camp, Tuticorin, 
Chennai. Visakhapatnam, Minicoy
Vizhinjam and low ( < I0% o) at Cochin and 
Calicut. The dissolved oxygen was high at 
Minicoy, Vizhinjam, Mandapam and Madras wliile 
vei7  low values prevailed in the Cochin, Calicut, 
Karwar and Mumbai coastal waters. There were 
no significant variations in the dissolved nutrient 
levels. Tlie primaiy production rates were high at 
Cochin, Karwar. Tuticorin and Madras and low at 
Calicut and Mangalore. Zooplankton biomass was 
moderate to high at Cochin and Mangalore and 
low at Tuticorin.were recorded at Minicoy, Bombay, Tuticorin and
R ange  of d ifferen t h j  d ro g rap h ic  p a ra m e te rs  a t  selected centres 
along the  In d ian  coast d u r in g  2000
Centre SST
( ”C)
Salin
•ity
(ppt)
DO
(nil/1)
Nutrients (ng/at/1) Pri. Prod.
{mg C/mV day)
Scc.Prod.
(ml/lOnj^)
NOj' No,' P«4 SiOj
Cocliin 22.4-
30.3
7.58-
35.29
0.68-
5.33
0.02-
3.34
Tr-1.2 0.14-
4.06
2.28-
47.12
Post men: >100 
Monsoon: > 50 
Pre-nion; < 30
1-18.96
Calicut 27.0-
30.2
0.3-
35.0
2.49-
3,85
- -
-
-
125.7-737.8
(NPP)
Mangalore 27.3-
31.0
■
4,43-
5.12
0.6-
3.07
0.74-
1.42
11.0-
16.01
0.301-0.744 
(Chi a) 
(mg/in’)
lOai; 31.5 
20m; 25.7
Karwar 25.5-
32.0
7.84-
33.74
2.01-
4,81
• •
■
220.5-1011.9
(GPP)
Mumbai 26.5-
32.0
17.78-
35.57
1.85-
5.77
0.86-
3.55
0.44-
7.04
I.78-
II.89
28.29-
57.23
0.81-16.86 
(Chi a) 
(mg/m'}
-
Minicoy 27.0-
29.0
27.4-
35.9
3.4-
6.2
0.5-
1.3
0.4-
1.6
0.7-
3.4
0.7-
3.7
7.4-ll3.06(GPP) 
0-19.61 (NPP)
-
Vizhinjam 25.7-
29.8
33.01-
35.4
2.59-
6.1
-
- -
-
'I\itlcorin 25.0-
29.8
29.8-
40.17
2.49-
5.71
-
-
- 41.8- 2274 
(GPP)
2-7 .6
Mandapani 25.2-
31.8
28.08-
35.0
3.42-
6.95
0.5-
2.0
0.01-
1.75
0.03-
0.24
1.5-
20.1
28.9-276.8(GPP) 
14,49-123 (NPP)
-
Chennai 25.0-
30.0
19.0-
35.0
2.8-
6.1
Tr-
0,5
Tr-
25.0
Tr-
0.75
- 343- 2060 (GPP) 
50-1960 (NPP)
-
Visakha-
patnani
23.S-
29.5
28.0-
33.28
5.5-
7.1
Tr-
0.045
• 0.016-
0.094
0.185-
2.86
---------
•
Tr - Traces
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FEM /E S/6
Ecological investigations on flic in ler-lidal a n d  s u r f  zones o f  the 
K era la  an d  K an y a k u m ari coasts in relation  to flnfish a n d  shellfish 
seed an d  juven ile  resources
G.S. Daniel Selvaraj, Molly Vai-ghese, S.Kiishna Pillai,
S. Jasmine and Gulshad Mohamined 
Calicut. Cochin, Vizliinjani
The annual rainfall during 2000 declined 
compared to the previous year. The effect was 
greater in the surf zone than in the backwater 
system. Phosphate and primary productivity 
appeared to have relationship with the onset and 
closure of the S W monsoon along the coast. Nitrite 
and nitrate values were low in the surf zone during 
the SW monsoon and post monsoon period.
A nnual average values o f  es tim ated  gross 
pnmaiy production revealed that the surf zone 
off Kozhikode was more productive (1.290g C/ 
niVd) than that o ff Kochi ( 1.039 g C/mVd). The 
highest productiv ity  value was observed in
October. Thedecline in the NE monsoon rainfall 
led to the increase in salinity in the intertidal zone 
during Oct-Dec, which could be related to the 
abun d an ce  o f  ju v e n ile s  o f  f ish es  such as 
A m b a ss is  g ym n o c ep h a lu s , L e io g n a th u s  
brevirostris. Jolmhis osseus and Kawala covat 
in Cochin backwater. Juveniles o f  E troplus  
siiiotensis, E. iiiaciilauis and gobiids were more 
abundant in the backwater during SW  monsoon 
months when the sahnity was less than 5 ppt. 
Juveniles of Thrissocles im labaiicus, T. mystax, 
G en e s  abreviatus, Caraux kalla, Stolephonis  
m acw ps  and Liza spp. w'ere l ecorded tliroughout 
tlie year in the same area. Juveniles o f  Etrophm
FISHERY ENVIRONMENT MANAGEMENT DIVISION
T h e  D iv is ion  co n d u c ted  research  to 
a c h ie v e  th e  ta r g e ts  in e n v i ro n m e n ta l  
m onitoring, conservation and farm ing o f  sea 
cucum ber and seaw eeds through 9 Institute
p ro jec ts , 7 funded pro jects , I NATP and 1 
R evolving fund project. In addition to this 4 
c o n s u l ta n c y  p r o g ra m m e s  r e la te d  to 
environm ent were also im plem ented.
P R O JE C T  CO D E 
P R O JE C T  T IT L E
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C E N T R E S
FEM /ES/1
Investigations on  env ironm enta l p a ra m e te rs  o f  inshore  w aters in 
rela tion  to  fisheries
C .P .G opinalhan , S.Muthusamy, T.S. Naomi, V.V. Singh, 
P.K.Krishnakumar, Rani Mary George, M.Rajagopalan, 
K.Vijayakumaran and P.T. Sarada
Mumbai, Mangalore, Cochin, Vizhinjam, Mandapam Camp, Tuticorin, 
Chennai, Visakliapatnam, Minicoy
Tiie variations in the environmental 
parameters o f  the inshore and coastal waters were 
monitored from 6 stations along the west coast and 
from 4 stations along the east coast. The sea surface 
temperature (SST), salinity, dissolved Oxygen and 
nutrients such as nitrites, nitrates, phosphates and 
silicates showed wide variations. It was observed 
that SST was maximum at Karwar and Bombay 
w ate rs  (3 2 .0  ”C) and m in im um (23 .8  °C) at 
Visakhapatnam. High saUnity values (> 35%o) 
were recorded at Minicoy, Bombay, Tuticorin and
Vizhinjam and low ( < 10%o) at Cochin and 
Calicut. The dissolved oxygen w as high at 
Minicoy. Vizhinjam, Mandapam and Madras while 
very low values prevailed in the Cochin. Calicut, 
Karwar and Mumbai coastal waters. There were 
no significant variations in the dissolved nutrient 
levels. The primary production rates were high at 
Cochin, Karwar, IXiticorin and Madras and low at 
Calicut and Mangalore. Zooplankton biomass was 
moderate to high at Cochin and Mangalore and 
low at Tuticorin.
R ange o f  d ifferen t hydrog raph ic  p a ra m e te rs  a t  selected centres 
along the  In d ian  coast d u r in g  2000
Centre SST
('C)
Satin
•ity
(PP»)
DO
(ml/l)
Nutrients (fig/al/i) Pri. Prod.
(mg 0 mV day)
Sec.Prod.
(ml/lOm’)
No; Noj* Po, SiOj
Cochin 22.4-
30.3
7.58-
35.29
0.68-
5.33
0.02-
3.34
Tr-L2 0.14-
4.06
2.28-
47.12
Post mon; >100 
Monsoon: > 50 
Pre-mon: < 30
1-18.96
Calicut 27.0-
30.2
0.3-
35.0
2.49-
3,85
- - - - 125.7-737.8
(NPP)
-
Mangalore 27.3-
31.0
4,43-
5.12
0,6-
3.07
0.74-
1.42
11.0-
16.01
0.301-0.744 
(Chi a) 
(mg/in’)
lOni: 31.5 
20ra: 25.7
Karwar 25.5-
32.0
7,84-
33.74
2.01-
4.81
- - - 220.5-1011.9
(GPP)
•
 ^ Mumbai 26,5-
32.0
17.78-
35,57
1,85-
5.77
0.86-
3.55
0.44-
7.04
I,78-
II,89
28,29-
57.23
0.81-16.86 
(Chi a) 
(mg/m')
-
Minicoy 27,0-
29,0
27.4-
35,9
3.4-
6.2
0.5-
1.3
0.4-
1,6
0,7-
3,4
0.7-
3.7
7.4-lI3.06(GPP) 
0-I9.6I (NPP)
-
Vizhinjani 25,7-
29.8
33,01-
35,4
2.59-
6.1
■
-
- -
-
■Riticorin 25.0-
29,8
29.8-
40,17
2.49-
5.71
- -
- 41.8- 2274 
(GPP)
2-7.6
Mandapam 25,2-
31,8
28.08-
35.0
3.42-
6.95
0.5-
2,0
0,01-
1,75
0.03-
0,24
1.5-
20.1
28.9-276.8(GPP) 
14.49-123 (NPP)
-
Chennai 25.0-
30.0
19,0-
35,0
2.8-
6,1
Tr-
0.5
Tr-
25,0
Tr-
0.75
- 343- 2060 (GPP) 
50-1960 (NPP)
-
Visakha-
patnani
23.8-
29,5
28,0-
33,28
5,5-
7,1
Tr-
0,045
* 0.016-
0,094
0.185-
2.86
-
-
Tr - Traces
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FE^^/ES/6
Ecological hivesUgations on the inter-tidal and su rf  zones of the 
Kerala and  Kanyakuniari coasts in relation to tinfisli and  shellfish 
seed and  juvenile resources
G.S. Daniel Selvaraj, Molly Varghese, S.Krishna Pillai,
S. Jasmine and Gulshad Mohainmed 
Calicut, Cochin, Vizhinjam
The annual rainfall during 2000 declined 
compared to (he previous year. The effect was 
greater in the surf zone than in the backwater 
system. Phosphate and prim ary productivity  
appeared to have relationship with tlie onset and 
closure o f  the SW monsoon along the coast. Nitiite 
and nitrate values were low in the suif zone during 
the SW monsoon and post monsoon period.
A nnual av e rag e  v a lues  o f  e s t im a te d  gross 
primary production revealed that the surf zone 
off Kozhikode was more productive (1 .290g C/ 
niVd) than that o ff  Kochi ( 1,039 g C/inVd). The 
highest productiv ity  value was observed in
October. The decline in the NE monsoon rainfall 
led to the increase in salinity in the intertidal zone 
during Oct-Dec, which could be related to tlie 
ab u n d a n ce  o f  ju v e n i le s  o f  f ishes  such  as 
A in b a ss is  g y iiin o cep lw liis . L e io g iia th iis  
breviiostris, Jolmiiis osseiis and Kowala c o w l  
in Cochin  backwater. Juveniles o f  E lroplus  
siiioteiisis. E. iiiaciilaiiis and gobiids were more 
abundant in the backwater during SW  monsoon 
months when the salinity was less than 5 ppt. 
Juveniles o f  Thrissocles matabaricus, T  myslax. 
G en es  abrevianis. Caranx kalla. S to lephom s  
iiiacm ps and Liza spp, were recorded throughout 
the year in the same area. Juveniles o f  Elroplus
Q u a r te r ly  m ean  values o f  h y d rog raph ic  p a ra m e te rs  from  the  s u r f  zone a n d  the
backw aters  a ro u n d  Kochi.
P a ra m e te r J a n  - M arch A p t - J u n e - S ep t O ct - Dec
Surf. B ack ­
w ate r
Surf. B ack ­
w a te r
S urf . B a ck ­
w a te r
Surf. B ack ­
w ate r
Seawater 
temp (°C)
29.2 29,6 28.3 29.5 26.1 28.4 28.9 29.7
Salinity
(PPt)
32.33 24.59 28.21 13.05 26,22 8.27 33.25 13,63
Diss.Oxygen
(mi/1)
4,05 3,34 4.01 3,57 3.72 3,77 4.07 4.08
Phosphate 
(t*g a(/l)
1.97 2,03 2.53 2,91 3.38 3.11 1.05 1.27
Nitrite 
(tJg at/1)
1,63 1.67 1.01 3.99 0,58 0.61 0.32 0.41
Nitrate 
(Mg at/l)
1.43 3.59 0.92 2.54 0.54 1.36 0.10 0,17
G.P.P.
(g.CVmVd)
0.566 0,332 0.909 0,649 1.054 0,547 1.627 1,373
N.P.P.
(g.C/mVd)
0.453 0,266 0,727 0.519 0,843 0,438 1,302 1.098
Total rainfall 
(mm)
236 858 1030 338
spp., and Therapon spp. wei e present throughout 
the year in the estuarine systems o f  Trivandi-um 
and K anyakum ari districts. A m ong praw ns, 
juveniles o l  M elapenaeus dobson iw zK  available 
throughout the year as in the previous year. Early 
juveniles of Penaeus indicus were considerably
m ore  c lo se  to  the  co m m e n c e m e n t o f  SW 
m onsoon while those o f  M. dobsoiti and M. 
nw noceros  w ere m ore during  SW  m onsoon 
months in the backwaters. Abundance o f  early 
ju v e n i le s  in d ic a te  th e ir  p e r io d  o f  peak  
recruitment in the fishery o f  inshore waters.
Relative ab iim lancc (% )  o f  juvenile  fishes and  p raw n s  in  the  
in te r tid a l cs tiia rinc zone a t Kochi
Fishes /  P raw ns J a n  -M ar A p r  -June Ju ly-S ept O ct -Dec
No. o f  fishes analysed 435 500 338 334
Anibassis spp. 40.2 6.2 17.4 43.4
Etm phis  spp. 0.2 25.0 25.4 2.7
Caranx spp. 1.4 1.6 1.5 0.6
G eires spp. 1.6 0.6 7.3 0.9
Stolephoivs  spp. 16,6 19.6 15.2 3.6
Thrissocles spp. 5.5 3.0 2.2 3.0
Leiogncilliiis spp. 10,6 14.4 13,0 29.6
Liza  spp. 3,5 1.0 8,0 0.3
Johnha  spp. 10.6 16.4 Nil 12.0
Cabins spp. 2.1 4.4 8,0 0.9
Kowala coval 4.4 Nil 0,7 3.0
Others 3.3 7.8 1.3 Nil
No. o f  p raw n s  analysed 741 617 686 781
M. (hbsoiii 98.5 40,8 85.0 68.8
M. niouoceros 0.4 29.7 8.6 1.9
P.iiidiciis 0.1 29.0 Nil 0.4
Other penacids Nil Nil Nil 0.1
Non-penaeids 1,0 0.5 6.4 28.8
In th e  s u r f  zo n e  a roun i] K och i,  
dccapod la rvae w ere abundan t du ring  first 
q u a r te r ,  m o llu sc a n  la rv a e  d u r in g  se co n d  
quarter and fish eggs and larvae during Iasi 
quarter o f  the year w ith  peaks during February 
(767 nos./lOO nv'), M ay (433 nos./lOO in’) and
O ctober (1400 n o s . /100 m ’ ) respectively. The 
d a ta  on  d ccapod  la rvae and  f ish  eg g s  and 
la rv a e  in the  p re v io u s  y e a r  sh o w ed  the ir  
abundance  in (he th ird  q u a r te r  w ith  pealcs 
during July (1700 n o s ./100 in’) and September 
(5500 nos. /  100 m ')  respectively.
P R O JE C T  C O D E  
P R O JF X T  T IT L E  
SC IEN T IST S
C E N T R E S
F E M /L F/1
M aricu llu rc  of live feed organism s
K.G . G irijava llabhan , C.P. Gopinathaii, P. Kaladharan.T.S. Naomi, 
Rani M ary George, SJasniine, Molly Varghese, Rcela Jayasankar, 
M.Rajagopalai), P.T. Sarada, K.Vijayakumaran 
and D.Kandasaniy
Cocliin, Vizhinjain, Mandapam Camp, Tiiticorin, Chennai, 
Vishakapatnam, Miiiicoy
Mass cultures o f  micro algae Isocliiysis, 
T elraselm is, D unaiieU a, N annoch loropsis. 
Cblorella and Chaelocews were developed and 
provided for the larval rearing o f  crustaceans, 
molluscs and finfislies in the Institute. Pure stock 
cultures were maintained and made available to 
commercial shrimp hatcheries. A t Cochin, blue 
green algae such as Synechocystis saliiia  and 
S p in ilin a  fi is ifo n n is  (fresiiw ater) w ere also 
m a in ta in ed . Z o o p la n k te rs  such  as ro tife rs  
(Brachionus sp.), cladocerans {Moina sp) and 
c o p e p o d s  {E u te rp in a  sp , O ith o ra  sp  and 
T ig rio p u s  sp .)  w ere  a lso  m a in ta in ed .  At 
Vizhinjani the haipacticoid copepod, Euterpina
a cu tifro n s  w as iso la ted  and reared  in  the 
laboratory as anew  source o f  live feed for marine 
finfish larvae. The project initiated work on the 
following new areas.
1,
2 .
3.
4.
C ry o -p rc s e rv a t io n  o f  C lilo re lla  and 
Nannochloropsis
Pure culture o f  the copepod Oithora rigida 
Use o f  seaweed extract {Ulva fascia ta) as a 
replacem ent for vitamins for the mass 
cultuie o f  Telraselmis gracilis . 
Phototrophic sulfur bacteiia produced in the 
laboratory for feeding rotifer, moina  and 
Artemia  sti'ains instead o f  niicroalgae.
P R O JE C T  CO D E 
P R O JE C T  T IT L E
SC IEN T IST S
C E N T R E S
FEM /SW /1
Seaw eed investigations -R eso u rce  A ssessm ent o f  seaw eeds and 
th e ir  cu ltu re
N .K aliaperum al, P.Kaladharan, Reeta Jayasankar and Gulshad 
Mohainmed
Calicut, Cochin, Mandapam.
The experiments on culture of Gracilaria 
ediilis  in FR P tanks in the  g reen  house at 
Mandapam, after a 12 h pretreatment of 
seed  m ateria l w ith  d iffe ren t 
concentrations o f  NPK, Super phosphate 
and di-am m onium  phosphate revealed 
tlie following highest increase of biomass.
• 300 % increase in 32 days with NPK 
at 20mg/l
■ 140% increase in42daysw ithsuper 
phospahate at 40ing/l
■ 180 % increase in 36days with d i -  
ammonium phospahate at 40mg/l.
Polyculture o f  Gracilaria eduiis with 
g ro u p e rs  in  the  o n sh o re  ce m e n t ta n k  at
1600 
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E s t im a te d  l a n d in g s  o f  d i f f e r en t  s e a w e e d s  a lo n g  th e  
T a m iln a d u  c o a s t  d u r in g  2000
Manclapam exhibited 42.3% increase 
in biomass within 13days. CultureofGraaVrtJv'fl 
edulh  in the open sea off Narakkal by inlroducing 
the vegeta tive fragm ents in nylon net bags, 
registered 17% increase in biomass after 28 days, 
Gracilaria eclulis was also cultured using spores
in d if fe re n t  c u l tu re  s i te s  a l  C oc/iin  and 
Mandapani. The spoies grew to harvestable size 
plants only in the nearshore area o f  Narakkal. 
The total quantity  o f  seaw eeds landed al 12 
seaweed landing centers along Tamil Nadu was 
estimated as 2818 tonnes on dry weight basis.
P R O JE C T  CO D E 
P R O JE C T  T IT L E
SC IEN T IST S
C E N T R E S
F E M /M P /I
M on ito ring  th e  s ta le  o f  hea lth  o f  coastal w ate rs  in  rela tion  to 
pollu tion  a n d  aq u acu ltu rc
P.K. K rishnakum ar, M. Rajagopalan, George, J.R, R Kaladharan,
D, Prema, D,C.V.Easterson, RS. Asha, and S,Krishna Pillai 
Mangalore, Cochin, Vizhinjam.Tuticorin, Chennai
Along the Karnataka coast, the impact of 
effluent discharge from an oil refinery into the 
coastal waters o ff  Chithrapur (Mangalore), was 
monitored. Significant changes did not take place 
in seawater quality (TSS, BOD, Sulphide, oil, 
grease etc), chlorophyll a content, zooplankton 
biomass and benthic biomass near the effluent 
d ischarge  p o in t (m arine ou tfa ll)  o f  the oil 
re f in e ry , c o m p a re d  to  a re fe re n c e  s ite . 
Accumulation o f  toxic heavy metals such as Cd, 
Pb, C u and Z n in  zo o p lan k to n  and  f ishes  
collected from the effluent discharge point was 
w ith in  the  p e rm iss ib le  l im its .  T issue  
concentration o f  Cadmium in demersal fishes 
varied  f ro m  0 .13  to  0,51 pp m . M o d e ra te  
quantities o f  tar balls (oil residues), 10-25 g/m^ 
were observed  on the beaches o f  D akshina 
Kannada and Uduppi Districts, starting from 
Thannii bavi to Malpe (coast line length o f  60- 
75 km) during the second week o f  April 2000.
Along K erala coast, relatively h igher 
values o f  Cd, Pb, Zn, organic carbon and pH 
were recorded in the sediment o f  inshore than 
the estuarine regions. However, concentration of 
Cu was high in sediment samples taken from the 
estuary  com pared  to inshore  w aters. H igh 
concentrations of Zn, Pb and Cu were recorded 
during January and Cd in Ju ly  Total humic acid 
(THA) contcnt in seawater and sediinent were 
studied because THA are natural chelators that
can bind with toxic metals. The annual mean 
value o f  THA in surface water was less (0.752 
ng/1) compared to the mean value recorded for 
bottom water (2. II  txgfl).
S m all q u a n t i t ie s  o f  ta r  b a l ls  w ere 
observed on beaches at K aipam angalam  and 
C havakkad  in  O c to b e r and a t P u rakkad  in 
D ecem ber. B e ac h es  a t T h rik u n n ap p u z h a , 
A llep p ey , M a ra r ik u la m , A n th ak a ran a zh i,  
Puthuvypu and Cherai were free from tar ball 
c o n ta m in a tio n  d u r in g  O c to b e r-D ee em b er . 
Relatively large tar blocks (not balls) weighing 
200-300 g were observed on the beach at Thumba 
in November and al Valialhura during December.
Along the Tamilnadu coast, significant 
changes were not observed in seawater quality 
(temperature, salinity, dissolved oxygen content, 
nutrients etc.) from  Ennore estuary and near 
Kasimedu Fishing Harbour, Concentration of 
heavy metals (Pb, M n and Cu) in seawater w as' 
relatively high at Ennore estuary compared to 
Ennore sea. Metals (Cu, Zn, Cd and Hg) were 
below the detection limit a t both the sites. At 
T^ilicorin, very low dissolved oxygen value of 
0.10 ml/l was observed at the fly ash laden station 
near the H are Island during December. The 
av e ra g e  a n n u a l m e rc u ry  c o n c e n tra t io n  in 
seaw ater aw ay from the m arine outfall o f  a 
chemical plant was 2.53 ^lg/l while, in the lagoon 
(Lagoon NP) near the marine outfall was 4.74
Mg/i. M ercury  concenlra tion  in the lagoon 
(Lagoon N P) near the m arine outfall o f  the 
chem ica l p lan t at K ayalpattinam  w as high, 
com pared to  the values recorded from  oilier 
stations. M onitoring o f  tar ball (oil residue)
contamination on beaches from Valinokkain, near 
Tuticorin was can ied  out. Tar ball deposition 
was l ecorded during December on the beaches 
at Valinokkam near a ship-breaking site.
P R O JE C T  C O D E  
P R O JE C T  T IT L E  
S C IE N T IS T S  
C E N T R E S
FEM/MT/1
Conservation o f  Marine T\irlles 
M . R a jagopalan  and S. Krishna Pillai 
Vizhinjam, Chennai
During 2000, a total o f  seven lakhs of 
olive ridley {LepUloclielys olivacea) nested in 
M arch along Gahimiatha, Rusliikulya and Devi 
River mouth area, Orissa, as against 3.4 lakhs of
o f  O flve  rld iy  n e s t i n g s  a l o n g  t h e  G a h l r m a th a  c o a s t ,  O r i s s a .
nesdng during 1999. The mass nesting 
was a failure during 1997 and 1998 
season. The analysis o f  25 years data 
from 1976 to 2000 revealed that the 
aimual number o f  olive ridley nesting 
along the Gahirniatha coast, exceeded 
0.5 miHion during 1984, 1987, 1991,
1993 and 2000. The nesting ranged 
between 0.1 and 0.5 million during 15 
years. T here  w as no m ass nesting 
during 1982, 1988, 1997 and 1998.
This trend in the number o f  nesting does 
not indicate perceptible increase or decline in 
the nesting population over the years.Along the 
coastal districts o f  Balasore, Cuttack, Puii and 
G anjam  o f  Orissa about 10,000 Hirdes were
incidentally caught by fishing gears during 2000, 
when compared to 9047 in 1999. The incidental 
catch was higher during 1997, 1999 and 2000 
along Orissa coast.
Ainong the five species of 
maiine turtles olive ridley LoUvacea  
(295 nos) and leatherback D.coriacea 
(2 nos) were noticed in the incidental 
catches in  fishing gears at Vizhinjam. 
297  tu r t le s  w ere  n o ticed  in  the 
incidental catch during 2000 when 
compared to 510 in 1999. Gill nets 
and hook and lines were responsible 
fo r the mortality o f  turtles. In the 
mortality o f  olive ridley 66% were 
fem ales  and 34%  m ales. H igher
I I i  i  I I I I i  I I I I I I I
n u m b e r  o f  Oiive ridley s t r a n d e d  a long  G ah lrm atha  beach .
m o rta lity  (44% ) w as o b se rv ed  in  Ja n u ary  
followed by Februai7  (32%) and March (24%). 
The carapace length (curved) o f  olive ridley 
ranged from 40.5 cm to 69 cm and weight varied 
from 19 to 60 kg.
- C E E Z .
P R O JE C T  C O D E  FR M /A R /I
P R O JE C T  T IT L E  Biodiversity sCudies
SC IEN T IST S  P.A. Tiionias
C E N T R E S  Vizhinjam
A b o u t 261 sp e c im e n s  o f  sp o n g e s /  
gorgonids/alcyonaiians collected from Orissa 
T ain ilnadu , K era la  and M a h arash tra  were 
idenfiHed and the data provided to National
Inslitutions and Universilies for investigalions 
on marine drugs. This was also uiilized in the 
DOD project ‘Drugs from the seas' co-ordinated 
by the CDRI, Lucknow.
D etails o f  sponges, gorgonids, alcyonariaiis  identified
Locality Institu tion R esource identified Total
Sponges G orgonids A lcyonarians
Mandapam IICT, Hyderabad 45
-
- 45
Mandapam NIO, Goa 38 4
- 42
Mandapam CDRI,Lucknow 10
-
- 10
'Hiticorin Andhra University 36 3 1 40
Orissa
coast
RRL,Bhubhaneshwar 63 47
- 109
Vizhinjam CMFRI 7
-
- 7
Cape
Comorin
CMFRI 6
- 1 7
Agra Agra University 1
-
- 1
Total 205 54 2 261
Sponges from Cape Comorin area and 
from mussel culture farms were also identified. 
Some o f  these sponges collected from the mussel 
raft showed a tendency to overgrow mussels 
cau s in g  c o n s id e ra b le  o b s tru c t io n  o r  even  
mortality to the lattei'. Attempts were made to 
study  the  A lc y o n a r ia n  g e n e ra  S iiiu la r ia ,
Sarcophyion  and Lobophytum  as the species 
under these genera constitute the main bulk of 
the Order Alcyonacea. Details on the symbionts, 
both c o n ic a l  and chanosom al, arenaceous 
inclusions etc were studied as these infoniiations 
are helpful in tracing the origin o f  certain peculiar 
chemical compounds in sponges.
P R O JE C T  C O D E  
P R O JE C T  T IT L E
S C IEN T IST S
C E N T R E S
F EM /H O L /1
Breeding, seed prodiicJion a n d  sea rancliing  o f  sea  cucum ber, 
H olothuria scabra  
P.S. A sha 
Tuticorin
O u t o f  20 ,000  la rv ae  o f  H o lo th u ria  
scabra  produced, 10% reached upto doliolaria 
stage while others died o f  ciliale infestation. 
B roodstock  o f  H .sca b ra  m a in ta ined  in the 
laboratory was found to develop skin lesions 
leading to mortality. Pathological studies on the 
development o f  skin lesions in the brood stock 
o f  H .sc a b ra  in d ic a te d  th e  p re se n c e  o f  
Sireptococciis sp. (100,000 CFU/ml) and were 
found to be sensitive to Chloramphenicol and 
Tobromycin in the sensitivity test. However, 
spawning o f  H .scabra  revived again to some 
extent when the sand o f  the brood stock tank was 
changed. W hen the auricularia larvae were 
I'eared in filtered seawater and fed by Isochrysis 
galbana, 20% o f  larvae attained I .l  mm  length 
and 0.9 mm  breadth on the IS"* day when (he 
water temperature and salinity were maintained
at 24-26 “ C  and 33-35 ppt respectively, They 
su rv ived  up to  30  days w ithou t undergoing  
metamorphosis. Similar experiments conducted 
on H .spinifera  indicated that the size o f  late 
auricularia stage o f  this species was less than that 
of H. scabra. The larvae of H.spinifera were alive 
for 18 days without undergoing metamorphosis 
and died. In another experiment conducted by 
suspension o f  sperm H .cineracem , trochophore 
larvae settled to the bottom of the tank after five 
days and the auricularia larvae survived for 20 
days attaining a  maximum length o f  1.1 mm.
E x p e r im e n ts  c o n d u c te d  on  asexua l 
reproduction in H a tra  and H.leiicospilota  by 
applying silicon nibbcr band on the mid body 
sh o w ed  th a t  the  p o s te r io r  p ie c e s  o f
H.leucospilola showed better survival rate.
P R O JE C T  C O D E  
P R O J E C T  T IT L E
SC IEN T IST S
CEN TRED
F E M /M B /I
S an ita ry  significance o f  faecal coliform s in  selected coastal 
environm ents grow ing m arin e  shellfishes 
V. C h a n d rik a  
Cochin
S ea so n a l d is t r ib u tio n  o f  b ac te ria l  
parameters o f  faecal pollution o f  Dalawapuram 
shell-fish fami-site like Total Plate Count (TPC), 
Total colifonn Escherichia coll. Streptococcus 
faeca lis  and faecal index are given in intensity 
chart 1, 2, 3. Faecal index was mostly above 4 
indicating the source o f  faecal pollution from 
human waste.
Isolation o f  enterohaemorrhagic E.coli 
(EHCEC) is the causative agent o f  the potentially 
life threatening enterohaemorrhagic colitis or 
haemolytic uraemic syndrome. Plate No. 1 shows 
colonies o f  E.coli isolated in MacConkey agar
showing cultural characteristics after 18-24 h at 
37 “ C  in TSl-Agar. H^S is not produced which 
indicated the absence o f  Salmonella spp. during 
the study period. Significant level o f  E.coli was 
detected in all the samples and highest counts 
were observed in Estuary. Out o f  22 surface 
water sample in estuaiy and farm sites analysed 
only 10 E.coli (type I) (++—  IMVic tests) were 
isolated.
H ig h  ra te  o f  in c id e n c e  o f  M u lt ip le  
Antibiotic Resistance (M AR) Escherchia coli 
(type 1) in shell-fish farming sites indicated the 
possibility of R-factor mediated drug resistant
bacteria in (his environment with transferable 
drug resistance. High rate o f  antibiotic sensitivity 
was also exhibited by some of the strains. As, 
there was no hospital record o f  food-poisoning
cases during (he study period, all the shellfish 
farming sites can be considered as clean areas 
for shellfish farming prograirunes.
PHYSIOLOGY, NUTRITION & PATHOLOGY DIVISION
T h e  P h y s io lo g y ,  N u t r i t io n  and 
P a th o lo g y  D iv is io n  u n d er to o k  research  in 
c r i t i c a l  a r e a s  o f  N u t r i t io n .  P a th o io g y ,  
Physiology, G enetics and B io technology  to
im p ro v e  th e  p r o d u c t iv i ty  o f  c o a s ta l  
aquaculture systems. The D ivision currently 
im p le m e n ts  6 in - h o u s e  p r o je c ts  an d  3 
externally  funded projecls.
P R O JE C T  CO D E 
P R O JE C T  T IT L E
SC IEN T IST S
C E N T R E S
PN P/35
D evelopm ent o f  feeds a n d  optim isation  o f  feeding regim es for 
cuK urab le  c ru s ta c c a i is , m a rin e  finfishes a n d  pea rl oysters 
R. P a u l  R aj, D.C.V. Easterson, M. Vijayakumaran, D. Kandasami, 
M anpal Sridhar, P.Vijayagopal and Preetha Panikkar 
Cochin, Tuticorin, Chennai, Calicut
F e e d  B io te c h n o io g y :  E x p e r im e n ts  on  ihe 
isolation o f  putative probionts from the gut o f  P. 
ind ia is  juveniles and adults were can ied  out. 
Two o f  Ihe isolated stiains, a  Bacillus and a 
M icm coccus, recorded maximum antagonism to 
three strains o f  fish pathogens and these were 
further tested in P. indicus. Both the strains failed 
to elicit any mortality or external or internal
pathologies and were thus selected as putative 
probionts. They were cultured and the harvested 
biom ass w as incorporated  into com pounded 
feeds by coating in a lipid oraliser as an emulsion 
containing 5 x lO’ ce lls /go fd ie t mixed with fish 
oil and their efficacy determined in a thirty two 
day feeding experiment in P. indicus post-lai"vae, 
average weight 0.746 ± 0.038 g.
T h e  p rox im ate  com position o f  the  contro l a n d  p rob io tics in co rpo ra ted  feeds
P a ram e te r  
(%  d ry  m a tte r  basis) C ontro l
Feeds
P B I * P M II* *
Dry Matter 93.05 93.09 93.18
Moisture 6.95 6.91 6,82
Crude protein 37.84 39.25 43.75
Crude Fat 5.51 5.84 6.16
Crude Ash 12.13 12.31 12.18
Crude Fibre 1.60 2.10 2.02
Acid insoluble ash 1.15 1.20 1.12
N FE *** 35.98 33.61 29.07
* Feed incorporated with biomass o f  Bacillus sp.
** Feed incorporated with biomass o f  M icroccus sp.
*** Nitrogen Free Exdactives-calculated by difference.
Water stability tests o f  tlic feeds indicated 
loss o f  about 23-25% dry matter at the end of 
five hours o f  immersion in water. Tlie results of 
feeding experiment showed significamly higlier 
level specific growth rates for shrimps in the two 
treatment groups, 0.846for group (PBI)
and 0.605 for Micrococcus group (PMII) than 
that o f  the control group 0.204.
Solid Substrate Fermentation o f  water 
h y a c in th  u s in g  f re sh ly  cu l tu red  B a c illu s  
coastikiiis maintaining 60-70% relative humid­
ity for 48 to 72 hours period resulted in marginal 
increase (2%) in protein and crude fat contents 
but a  reduction in cnide fibre (2%) and NFE upon 
fermentation.
P ro x im a te  co m p o sitio n  o f  w a te r  hyae lii th  
( % d ry  m a tte r  basis) before (a) and  afte r 
fe rm en tation  (b) with B. coagulam .
P a ra m e te r  (% ) A B
Dry matter 95.85 92.36
Crude protein 21.65 24.50
Ci'ude fat 1.64 2,58
Cixide ash 19.80 18.85
Crude fibre 16.57 14,34
Acid insoluble ash 1.98 00,64
NFE* 38.09 34,05
*Nitrogen free extractives
•  A  set o f  five feeds were formulated by 
incoiporating 2 0 ,4 0 ,6 0 .8 0  and 100% of 
fermented water hyacinth respectively and 
a  control diet devoid o f  fei'mented mateiial 
have been prepared for feeding trials with 
p o s t  la rv a e  and  ju v e n i le s  o f  P en a eu s  
monodoti.
Lob.ster n u tr i t io n :  An experiment was con­
ducted to study the effect o f  natural diets enriched 
with carotenoids in the pigmentation of the spiny 
lo b s te r  P a n u tir u s  h o n ia n is .  M ic ro a lg a e ,  
Spindina  and Hematococciis phivialis  were used 
to enrich the marine clam Donaxciineariis. Sig­
nificant increase in total carotenoid concentra­
tions in the exoskeleton and muscle was recorded 
in the lobsters fed the enriched clams.
After a series o f  feeding experiments on 
spiny lobster, Paiuilirus ho iiia im  (100-150 g)it 
was found that about 10% o f  body weight o f  feed 
(mussel meat) was the ideal lation for niaximum 
growth (highest frequency o f  moulting) in lob­
sters as compared to feeding with 5% and 15% 
body weiglit o f  feed. Lobsters were found to 
prefer feed with shell on than shucked meat.
G ro u p e r  N utrition : Optimum feeding rate for 
maximum growth o f  juvenile groupers (<500 g) 
was foimd to be 10% o f  body weight, when fresh 
sardine was used as a feed for ovei' a period of 
60 days.
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Disease invesiigations m  m a rin e  tlsii and  slielifish 
M . V ijayakum aran , A.P. Lipton and S.R. Kmpesha Sharma 
Vizhinjam. Chennai, Calicut
•  An experiment was conducted in the spiny 
lobster, P. Iioiiinnis to confirm whether the 
m orta lity  recorded  in a lobster-ho ld ing  
facility was due to copper toxicity. Copper 
concentrations ranging from 50 to 5000ng/l. 
(0-05 to 5 ppm) were tested for toxicity. At
5 ppm, all the lobsters died within 3 hours. 
Above 0.2 ppm  all the lobsters died within 
24 houi-s. A t the lowest concentration o f  0.05 
ppm  no mortality was lecorded in 96 hours. 
The 96 hour LC  50 value o f  copper was 
estimated as 0.105 ppm. The experiment
confirmed that ihe morlality in the holding 
cen tre  w as due to copper toxicity as the 
copper concentration in the holding tanks 
gradually increased to 2 ppm in 24 hours due 
to leaching from the cupro-nicke! tubes used 
in the cooling system. The mortality was 
com pletely irrested when the cooler was 
detached from the recirculation system.
Blackening o f  the shell in P. homanix reared 
in shallow plastic troughs in laboratory was 
found to be caused by profuse growth of 
algae and attachment o f  thick colonies o f  the 
prolozoai) Zoothamniuni. Other organisms 
like dia tom s, nem atodes and polychaete 
w orm s subsequently  co lon ised  the  area. 
Seventeen organisms were isolated from the 
carapace o f  one lobster. In some cases, shell 
lesion in the exoskeleton in the abdomen and 
leg was observed. Dark spots with a halo 
around it was noticed on the walking legs. 
However, the lobster could completely regain 
the  o r ig in a l  co lo u r  a f te r  sh e d d in g  the 
exoskeleton and there was no trace o f  shell 
lesion in the moulted lobsters.
Eggs and tail o f  one P. longiceps breeder
collected from a holding centre were severely 
infected leading ultim ately to its death. 
Identification o f  the bacteria isolated (3 from 
eggs and one from infected tail region) is in 
progress. Basophilic, intra-nuclear inclusion 
bodies, with a halo around it were recorded 
in gill epithelia in one o f  the spiny lobsters. 
The inclusion bodies resembled the ones 
recorded in the while spot disease syndrome 
in slirimps. There was no extemal symptom 
o f  the  d isease  in Ihe lobster, which was 
healthy.
•  E x o p h th a lm o u s  and  sk in  le s io n s  w ere 
observed in the aquarium fish Holocenlrus 
ru b ru m  a t M a n d ap a m . P o ta ss iu m  
perm anganate trea tm ent w ith  a pinch o f  
io d in e  w as e ffec tiv e  in co n tro l lin g  the 
disease.
•  White Spot Disease syndrome was reported 
in many shrimp farms in the Calicut region. 
Vibriosis was also associated with white spot 
syndrome and this increased the mortality of 
shrimps. The white spot appeared after 60 
days o f  stocking and Ihe shrimps died iw o 
days after the appearance of white spot.
P R O JE C T  C O D E  
P R O JE C T  T IT L E
S C IE N T IS T S
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F o rm u la tion  o f  N u tr itiona l S tra teg ies fo r  th e  M anagem en t of 
A q uacu ltu re  W astes ( N S M A W ) th ro u g h  Low  Pollution Diets for 
S h rim p  (Completed).
M an p a l S rld h a r ,  M. Peer M ohamed and P. Vijayagopal 
Cochin
A n u m b e r  o f  co n v e n tio n a l  and  non- 
conventional ingredients were analyzed for 
their proximate composition, phosphorous 
and nitrogen contents using standard methods 
(A.O.A.C 1990). The P/N ratio of most of 
the ingredients analysed in the present study 
was below 0.3 except foi' rice bran, wheat
bran, meat ineal and water hyacinth which 
had P/N ratios o f  0.65, 0.76, 0.71 and 0.87 
respectively. The highest P/N ratio o f  7.74 
w as obtained for tapioca flour. T he  plant 
proteins had higher P/N ratios as compared 
to animal proteins.
P hosphorus, n itrogen and  p /u  ra tio s  o f  the  conventional an d  noii-conventionnl ingredients
fngred ien t
C rude  
p ro te in  * N itrogen
Millets 10,30 1,65
Rice bran 13.60 2,18
Sorghum 12,60 2.02
Wheal bran 12,20 1.95
Groundnut oil cakc 46,91 6,22
Coconut oil cake 21.40 3.42
Soybean flour 50,96 8.15
Tapioca flour 1.72 0.27
Gingelly oil cakc 31.84 5,09
Meat ineal 45.60 7,30
Blood meal 79.60 12,74
Poultry meal 56,20 8,99
Fresh trash fi.sh 43,80 7.01
Shrimp meal 46,20 7,39
Silkwonn pupae 51,20 8.19
Yeast 48,00 7.68
Spirulina 69.10 11.06
Clam meal 53.54 8.57
Fish meal 61.70 9,87
Watei- hyacinth 12.10 1,94
Phosphorous P/N  ratio
0.45
1,41
0,21
1.49
0,62
0.42
0,72
2.09 
0.96 
5.18 
0.30 
0.91 
1.96 
1.21
1.09 
0,10 
1.76 
3,65 
3.61 
1.69
0,27
0,65
0,10
0.76
0,10
0.12
0.09
7.74
0.19
0.71
0.02
0.10
0,28
0.16
0,13
0.01
0.16
0.43
0.37
0.87
•  Based upon these ingredients a few High 
Nutrient Dense feeds with varying P/N latios 
w ere form ulated to lest their efficacy in 
reducing pollution. Feeding trials carried out 
with juveniles o f  P . indicus (initial weight
ranging between 1,27 to 1.79 g) for a duration
o f  30 days, sliowed significant differences 
am ong the  grow th  p erfo rm ances  o f  the 
control and treatment shrimp groups. All the 
HND diets promoted better growth, survival 
and FCR than the control diet thereby proving 
their efficacy in reducing pollution.
T he g row th  perfo rm ance  o f  juvenile  P. indicus  fed the  contro l (C) a n d  hnd  feeds ( F I  to F 6 )
Nutrients Feed numbers
c FI F2 F3 F4 F5 F6
Initial length (cm) 6.25 6.82 7.02 5.99 6.23 6.73 5 97Initial weight (g) 1.99 1.35 0,99 1,27 1.68 1.02 1 83
Final length ( c m ) 6.43 7.04 7.29 6.32 6,82 6,99 6 54Final weight ( g ) 2,17 2.66 1.95 1.78 2,64 1,91 2 67S G R * 0,19 1,25 1.85 2.54 1.98 0,93 0  83Survival 78 90 85 80 96 88 95FCR **
____
2.86 1,96 1,04 2,03 1.73 1.66 1.90
FCR** - feed coiivei'sion ratio
PR O JE C T  CODE 
PR O JE C T  TITLE
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PNP/48
Development of fingerprints and probes for detection of patiiogens
offlnilsii and  siiellflsii
P.C.Tlionias
Cochin
M acrom olecular and  DNA fingerp rin ts  of 
patiiogenie bacteria
•  Cellular protein profile o f  four Vibrio spe­
cies V. parahaeniolyliciis, V.fisheri, V 
angtiillaiwn  and V. cholerae were resolved 
electrophoretically using lauryl sulphate and
5 6 7  0
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''tS
C el lu la r  p ro te in  p rof ile  o f  (he  b a c te r ia l  pa th o g en s  
L a n e  l .S td .m o le c u la r  w e igh t m a rk e r .
L a n e  2. V ibrio cholerae
l . a n c  3 .K  i ig ii i l la r i im  L a n e  A.VJisheri
L a n e  5 .  V. parahaemolyticiis  L a n e  6. Salmonella lyp lii
L a n e  7. Pseudomanas sp. L a n e  8. Escherichia colt
beta-niercaptoethanol, and it revealed 38-40 
polypeptides. The protein profiles levealed 
differences among the species with respect 
to the molecular weight o f  the peptides. The 
proteins which showed variations between 
the species were 34 kDa, 33 kDa, 32 kDa, 
20 kDa, 12 kDa and 11 kDa. V. parahaemo- 
lyticus was distinct by the presence o f  20 
kDa, 12 kDa and 11 kDa and the absence of 
34 kDa, 33 kDa,and 32 kDa proteins in Iheir
profile. V. (ingiiillaiwn  expressed only 34 
kDa and 32 kDa, V. cholerae was distinct as 
only the 33 kDa was expressed. The protein
— j  p ro f i le  re so lv e d  in
—'  ■ ■  “  A erom onas hydrophUa
and herom onas sahno- 
nicida  also confirmed 
the existence o f  signifi­
cant species specificity. 
T he  nu m b er  o f  bands 
re so lv e d  fo r
A .Iiy d ro p liila  and 
A.salmoiiicida were 29 
and 39 respectively.
•  D N A  f in g e rp r in t  
pattern o f  \^brio  species 
was analysed using ran­
dom primed PCR ampli­
fication o f  the template 
D N A  iso la te d  from  
them. Trials using Oper- 
on  10-m e r  p r im er  
O PAH-5 revealed  6-7 
a m p lif ie d  f ra g m en ts  
ranging from 0.4 to 2 Kb 
si W hile five o f  the 
sev en  a m p lif ie d  s e g ­
ments were typical to all 
(he members o f  the Vibrionacea family, dif­
ferences were noticed with respect to 0.5 kb 
and 1.5 kb segments, which were not ampli­
fied in V. parohaem olyticus  and the two 
Aeromonas specics.
M olecular detection of W hile spot 
baculovirus
•  A  sim plified protocol for the isolation of 
W hile  S pot B acu lov iru s (W S B V ) D NA
C e l lu la r  p ro te in  profile  
o f  Aeromonas liydraphila  
a n d  A. sahnonicida 
L a n e  1 Aeromonas 
hydrophUa
L a n e  2. S id .n io lec u la r  
>veigh( m a r k e r  
L a n e  3. A. salmonicida
template from the iiifectcd shrimp tissue was 
perfecled. Molecular detection o f  the WSB V, 
tlirough the amplification of single copy DNA 
segments flanked by specific pair o f  primers 
also have been standardized in the laboratory. 
Trials were carried out to amplify WSBV 
DNA template isolated fiom P. indicus and 
P. monodon  with a pair of primers used for 
the W SBV o f  black tiger shrimp in Taiwan. 
A  scries o f  experiments have been carried 
out by which the concentration o f  template 
D N A . p r im e r  c o n c e n tra t io n ,  en zy m e 
concentration as well as that of d NTPs for
the PCR amphfication have been optimized. 
A PC R  product o f  1447 kb was amplified 
indicating homology between the virions of 
Indian white spot and that o f  the Taiwanese.
A  pair o f  prim ers were designed based on the 
published sequence in fonnationo f RV-PJ virus 
reported to  be causing the white spot disease 
o f  R  ja p o n ic u s  in Japan. A m plification  of 
W SB  v ira l D N A  iso la ted  from  P. in d icu s  
affected w ith w hite spot d isease with these 
prim ers indicate homology between W SBV 
and RV-PJV.
P R O JE C T  C O D E 
P R O JE C T  T IT L E
S C IEN T IST S
C E N T R E S
PN P/49
Population  genetic s tud ies in  Rastrelliger kanagurta  a n d  SardineUa 
longiceps
P. J a y a sa n k a r  and P.C. Thomas 
Cochin
•  Tniss network analysis and RFLP o f  mtDNA 
have revealed interspecific polymorphisms 
in mackerel and oil sardine. PAGE o f  muscle 
tissue proteins revealed 4  genetic loci in 
m a ck e re l  and  c h a ra c te r iz a t io n  o f  
homozygotes and heterozygotes has been 
done. In a study using RAPD (Random A m ­
p lified  P o lym orph ic  D N A ) m arkers , oil 
sardine from Kochi revealed 8-10 bands in 
the size range o f  1-2 Kbp, with a  proininent
marker o f  1.9 Kbp. They were amplified by 
arbitrary primer 0PA15. The 1.9 Kbp band 
could prove to be a  species-specific inarkcr. 
The RAPD technique has been standardized 
for both the species and it is envisaged to 
em ploy a battery o f  informative arbitrary 
primers foi- amplifyitig DNA and deteciing 
p o ly m o rp h ism s  fo r  e s ta b l is h in g  s tock  
differences, if  any.
P R O JE C T  C O D E  
P R O JE C T  T IT L E
SC IEN TISTS
C EN TR ES
PN P/52
Studies on the effect o f  toxins, pollutants and probiotics in fish health 
with special reference to immune system.
K .C .G eorge, N.K.Sanil and K.S.Sobhana 
Cochin,
•  A series o f  experiments were conducted to 
evaluate the effect o f  the organophosphorus 
pesticide, dichlorvos (Nuvan) on non-specific 
im m u n ity  o f  the  p e a r l  sp o t,  E iro p liis  
suraieiisis. Acute inflammation was induced 
using Freund’s Complete Adjuvant (FCA) 
in Nuvan exposed (sub-lethal doses. 0.02 and 
0 .05  p p m ) an d  co n tro l  f ishes . In itia l
neutrophil responses were almost similar in 
both treatment and control groups. However, 
the peak response occuircd in control animals 
a t 48 hours  and  in trea tm en t g roups it 
appeared after 72 hrs. The granulomatous re­
action was evident on the S"' day in  control 
fish and continued even after 15 days. Severe 
macrophage accujnulation and appearance of
epithelcoid cells w ere evident in conliol 
anim als. These reaclions appeared  iniicli 
subdued in treatm ent groups. F ibroblast 
proliferation, which was a  healing process, 
was also suppressed in the treatment group. 
U ltra -s tru c tu ra l  s tu d ie s  re v e a le d  the 
m argination and m igration o f  leukocytes 
through endothelial junctions.
Ex|jeriments were also conducted to study 
the effect o f  Nuvan, at a sub-lethal dose of
0.05 ppm, on in vitiv  phagocytic activity in 
Elrapliis siiniteiisis. The phagocytic index 
and percentage o f  phagocytosis were leduced 
in t re a tm e n t g ro u p  (1.1 and  65 % 
respectively) compared to the control group 
(2 .5  and 80 % re sp e c tiv e ly ) .  T h u s  the 
o b s e rv a t io n s  e s ta b l ish e d  th a t the 
organophosphorous pesticide, nuvan can 
su p p re ss  the  n o n -sp e c if ic  im m une 
m e c h a n ism s  lik e  in f la m m a tio n  and 
phagocytosis in E. siimiensi.i.
P R O JE C T  C O D E  
P R O JE C T  T IT L E
SC IEN T IST S
C E N T R E S
P N P /5 3
E x trac tion  a n d  isolation o f  substances of pharm acological 
im portance from  m arin e  organism s
R. P au l R a j,  P.A. Thomas, A.P. Lipton, I. Rajendran and T. Narender 
Cochin, Vizhinjam, Mandapam
•  T h re e  sp e c ie s  o f  se ah o rses  n am ely  
Hippocampus kudo, H. Iiislrix, H. zosterae 
w ere  co l le c te d  from  C o la c h a l  and 
Chinnamuttom in Kanyakumari district and 
shade-dried. Aqueous extract was prepared 
from these dried seahorses and condensed. 
The extract, when added to a growth medium 
en h a n ce d  the  g ro w th  o f  the  se lec ted  
microbial isolates. However, no antibiotic 
activity was recorded.
•  Mcthanolic extract prepared from a sponge
when eluled with hexane and ethyl acetate 
in colum n chrom atography  y ie lded two 
compounds which were recrystallized and 
attempts are being made to obtain the spectral 
data.
Starfish collected from Neendakara Fisheries 
Harbour, Kollam, was also dried and the 
dried material was extracted with hexane and 
iwo compounds were obtained. The spectral 
da ta  o f  the  com pounds as w ell as their 
antimicrobial activity are being studied.
SOCIO-ECONOMIC EVALUATION AND TECHNOI.OGY
TRANSFER DIVISION
Tlie division lias undei takcn nine researcli 
projects - 6 Inslitutional, 2 NATPand one funded 
pioject by M oE &  F  for ihe yeai- 2000-2001. Tlie 
division im plem enled iraiisfer o f  leclinology 
p ro g ra m m e s  tlirough o rg an is in g  F a n n e rs -  
Indnstry-fnstilueion-Scientists meets in different
lo c a tio n s  and p ar tic ip a tin g  in exh ib itions. 
B esides  p ro v id in g  au d io v isu a l sup p o rtin g  
services, the Division has taken care o f  the 
innum erab le  v isito rs by exp lain ing  various 
activities o f  the Institute.
P R O JE C T  CO D E 
P R O JE C T  T IT L E  
SC IEN T IST S
C E N T R E S
F E & E /3I
E m pow erm en t o f  coastal com m unities Ihroiigli fislierics extension 
Sheela Im m anuel, R. Narayaiiakumar, S. A.shaletha,
C. Raiiiachandian and V.P. Vipinktnnar 
Cochin and Calicut
Crab farming and integrated fish culture 
were identified as potential technologies to be 
adopted by the coastal fisherfolks in the second 
phase o f  the em pow erm ent program m es in 
Ernakulam district. In Panambukad 13 farmers 
having a pond size o f  about 20 cents each were 
provided with 40 kg of crab seed collected from 
the wild. The project staff provided regular 
monitoring and technical guidance. Training was
given to the farmers in crab farming.
In Elankuimapuzha, prawn culture was 
demonstrated in 12 farm ers' ponds o f  20-30 
cents, TVventy farmers w'ere given ti aining in crab 
farming and another fifteen in p iaw n farming.
Three Fishermen-Farmers-Industry-Institutions
meets were organised on selected themes to 
transfe r  the technolog ies deve loped  by the 
Institute.
P R O JE C T  CO D E 
P R O JE C T  T IT L E
SC IEN T IST S
C E N T R E S
FE& E/32
In teg ra tion  of sm all scale m a ricu ltu re  w ith sm all scale fisheries along 
the  p en in su la r  Ind ia 
A  R egunathaii and P.S. Swathilekshmi 
Chennai
A s o c io - e c o n o m ic  s u r v e y  w as 
c o n d u c te d  a t N e t tu k u p p a m  v i l la g e  n e a r  
Ennore Estuary to study the problem s faced 
by fisherm en and the possible displacem ent 
o f  fishing in the estuary. 77 fishermen were 
selected for the study. Pollution, spread o f  
skin disease and lack o f  em ploym ent were 
Ihe  m a jo r  p r o b le m s  r e p o r te d  by the
fishermen. The study revealed that m ost of 
the fishermen w ere in middle aged group 
and about 35%  o f  them had education uplo 
prim ary level. Though fishing is considered 
as th e i r  m a in  o c c u p a t io n  (5 7 %  o f  th e  
p o p u la t io n )  a su b s ta n t ia l  p e r c e n t  o f  the  
population (38%) was engaged in non-fishing 
occupations.
P R O JE C T  C O D E  
P R O JE C T  T IT L E
S C IE N T IS T S
C E N T R E S
F E & E /33
Econom ics o f  resource m anagem en t and  socio-economics o f  small 
scale tisheries
R. N ara y a n a k u m a r  and R. Sathiadhas 
Cochin
The costs and earnings data collcction 
from different fishing units a( Veraval, New 
F e r ry  W h a rf ,  M a n g a lo re ,  M aipe , 
Saklhikulangaia, Madras, Kakinada, Bliairava 
Palam and Visakhapainam were continued. 
The analysis o f  data showed that the operating 
cost pertrip  varied from Rs 4016inM andapam  
to Rs 7350 in Sakthikulangara for a  single day 
trawl trip. Among the different components of 
the operating costs, fuel accounted for 48-53% 
and wages to labour 25-27%. The net operating 
incom e per trip ranged from  Rs 1,633 at 
Mandapam to Rs 2,960 at Saklhikulangara. For 
inultiday trawling o f  3 day trip, the operating 
cost was Rs 17,431 at Cochin Fisheries
Harbour and Rs 18,042 at Saklhikulangara. 
The gross revenue earned per (rip was Rs 26,980 
in Sakthikulangara and Rs 30,356 at Cochin 
Fisheries H arbour The net operating income per 
trip was Rs 8,938 at Sakthikulangara and Rs 
12,925 at Cochin Fisheries Harbour
T h e  a n a ly s is  o f  the  ec o n o m ic  
performance o f  the gill netters showed that the 
operating cost per trip varied from Rs 683 for 
a motorised boat at Tuticorin to Rs 3161 for a 
m echanised boa! at Chennai. The gross 
earnings per trip worked out to Rs 1273 for the 
motorised boat and Rs 4375 for the mechanised 
boat thus earning a net operating income per trip 
of Rs 587 and Rs 762 respectively.
P R O JE C T  C O D E  
P R O JE C T  T IT L E
S C IE N T IS T S
C E N T R E S
F E & E /36
Econom ic evaluation  of m a rin e  fish m a rk e tin g  system  a n d  price 
s tru c tu re
R. S a th iadhas and R. Narayanakumar 
Cochin
The data on prices o f  all commercially 
important fish varieties traded at the landing 
centres, wholesale and retail markets in and 
around Veraval, Karwar, Mumbai, Mangalore, 
V izhinjam , Tuticorin, M andapam , Chennai, 
Kakinada and Visakhapatnam were collected. At 
the national level, the average landing centre 
price varied from Rs 6/kg for oil sardines to Rs 
78/kg for pomfrets. The average landing centre 
price for prawns varied from Rs 80/- per kg for 
sm a ll s iz ed  p raw n s  m o s t ly  c h a n n e l le d  to 
domestic market supply to Rs 450/kg for big 
sized prawns export market.
The average wholesale market pricc ranged 
from Rs 9/kg for silverbellies to Rs 85/kg for
pomfrets. The retail market price on an average 
varied from Rs 15/kg for Bombay duck and 
silverbellies to Rs 108/kg for pomfrets. At the 
state level the average landing centre price varied 
from Rs 3 per kg for anchovies and oil sardine in 
Tamilnaduto Rs 109/kgforponifretsatM umbai. 
The average price per kg for fish varieties in 
w h o lesa le  m arket varied  from  Rs 4  for 
silverbellies al Visakhapatnam to Rs 185 for 
pomfrets at Veraval, In the retail fish market, the 
average price per kg ranged from Rs 5/- for 
silverbellies in Visakhapatnam to Rs 245 for 
pomfrets at Veraval, The results indicated that the 
Gross Marketing Margin (GMM) or price spread 
varied from Rs 6/kg for mackerel and Bombay 
duck to Rs 30/kg for pomfrets. The percentage
share o f  fishermen in coiisiinier Rupee (PSFCR) 
ranged from Rs 23.28 for oil sardine lo 88 for 
pigface breams. Similarly, the price spread in
fishermen's share in the consumer iiipee for all 
commercially impoitani vai ieties in all maritime 
states have been worked out.
P R O JE C T  C O D E 
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W om en in  flsherics - a n  analysis o f  tlie g en d e r  d isparities and
strateg ies fo r developm ent
A shalefha, S, Sheela Ininianuei. C. Ramachandian,
V.P, Vipinkumar and P.S. Swathilekshmi 
Cochin, Caliciit and Chennai
T he p ro je c t  is  p e rc e iv e d  to  be 
conducted in K erala  and Tam ilnadu. An 
extensive Participatory Rural Appraisal (PRA) 
was conducted in selected fishing villages of 
Alapuzha, Emakulam and Thiruvananthapuram 
d is tric ts  o f  K erala . A  ques tio n n a ire  was 
developed to collect data for tlie project, based 
on the interactive discussions held and results of 
the PRA. Women engaged in ten different avo­
cations, nam ely, praw n peeling, m arketing, 
processing, value addition, fish drying, culture,
clam fisheries, seaweed collection, pearl culture 
and beach works were identified in Kerala and 
T am iln a d u  f o r  the  su rv ey  b ased  on  the 
proponion o f  fisherwomen involved in each 
calegoiy o f  activities. The interview schedules 
w ere developed separate ly  fo r each  sam ple 
category identified in the study area. The 
s a m p le  re sp o n d e n ts  w e re  se ie c te d  using 
p ro p o rtio n a te  sam pling  m ethod . T he data 
collection has been initiated in the study area by 
engaging trained enumeratoi-s.
P R O JE C T  C O D E 
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C E N T R E S
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B ehavioural p a t te rn  o f  fisherfolk on changes in  technology regim e
a n d  regu la to ry  m echanism s
C . R a m a eh a n d ra n , Sheela Immanuel, S. Ashaletha,
V.P. Vipinkumar and RS. Swathilekshmi.
Cochin, Calicut and Cliennai
The data collection tools like interview 
sc h e d u le  an d  P R A  p ro to co l h a v e  been 
developed and got pretested in Kerala and 
Tamilnadu. The PRA exercises conducted in 
Chellanani and Munambam indicated qualitative 
variation in the m ajor variables taken for the 
s tu d y  viz ., p e rc ep tio n  o f  new  techno logy , 
adop tion  behaviour, response tow ards
regulatory mechanisms and conservation 
orientation across the three categories of 
resp o n d e n ts  v iz ., a r tisana l, m o to rized  and 
m echanised fisherfolk. T he data collection 
through interviews (both stnictured and free 
wheeling) have been initiated in selected coastal 
villages o f  Kerala (18) and Tamilnadu (12), 
covering a total sample o f  1200 in both tlie states.
SPONSORED PROJECTS
T h e  In s ti tu te  has re se a rch  and 
development projects funded by various agencies 
lik e  D e p a r tm e n t o f  O cean  D ev e lo p m e n t. 
D epartm en t o f  B io technology , M in is try  o f
E n v iro n m e n t  and F o re s ts ,  In te rn a t io n a l  
Foundation for Sciencc, Sweden and ICAR under 
the Cess fund schem c. A brief report o f  the 
findings under these projects is presented below.
FU N D IN G  A G EN C Y  
P R O JE C T  T IT L E  
SC IEN T IST S
C E N T R E S
IC L A R M -Penaiig
Susta inable  M aiiageineiit of Coasta l F ish  Stocks in Asia 
K . G o p a k u m a r  (D D G  -F y ,IC A R )  V. N , P il la i ,  M . S rin a th , 
K.N. Kurup, E. Vivekanandan and Sheela Immanuel 
New Delhi, Cochin, Chennai
During 2000. analysis of the data pertaining 
to the exploratory trawl survey along the southwest 
coast o f  India by the Integrated Fisheries Project 
was completed. The important features are:
1. The biomass o f  demersal fish 
stocks along the SW coast was 
estimated as 1,47.705 1.
2. S c a d s  (2 2 .8 % ), th rea d fin  
b rea m s (1 9 .8 % ), m a jo r  
perches ( 10. 1%), bull’s eye 
(8 .6%), sciaenids (6 . 1%) and 
rays (5.8% ) constituted the 
bulk of the biomass.
3. The annual average catches of 
large and medium predators, 
dem ersa l feeders  and 
detrivores have exceeded the 
estimated biomass and hence, 
scope fo r  in c reas ing  the ir  
catches is limited. There is
scope for increasing the catchcs o f  large
zoobenthic feeders, mcsopelagic feeders and 
plankton feedeis.
4. Gears employed for exploitation of demersal 
resources, particularly the bottom trawl, are being
N a t i o n a l  C o i i . s u t l a t iv e  P ln n n i i i g  w o r k s h o p  o f  t h e  I C L A R M  - I C A R  
c o l labo ra t ive  p ro jcc t  A D B -R E T A  5766 “ S u s ta in a b le  M an a g e in e i i i  o f  C oas ta l  
F ish  S loctts  in  A sia”
excessively used. Gear's employed for exploitation 
of pelagic resources are underutilized.
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S tudies on  the  D eep S ca tte r ing  L ay e r  (DSL)
N .G .M enon
Cochin
Eight cruises o f  FORV Sugar Sampada 
were undertaken in the Indian EEZ.
W est Coast
A long the West Coast o f  India DSL
coJIections were made from 77 stations (42 day 
and 35 riightj. The area covered was between 
6 2 1 "  N  and 65 "-77«E, The DSL appeared in 
single and multiple Jayers and the thickness of 
the layci s varied fi'om 10 to 260 m. The biomass 
values were in the range 0.17 g /lOOO m ' to 30.53 
g /lOOO in ' with the lowest at l l ' '2 0 ‘N  and 
74‘’50 'E  and highest at 12 '^9 'N  and 74"04' E. 
iVIajor components were the pelagic shrimps and 
myctophids- The other components were fislies 
tie long ing  to fa m ilie s  G o n o s to m a tid a e  
P hotich lhy idae, S ternoptych idae , A slrones- 
thy idae, C hau liodon tidae , N em ichthyidae, 
Bregmacerolidac, Trichuiidae.
In the day hauls, the total biomass o f  9,73 
g  /  1000 m ’ was formed by nekton (75%) and 
the zoopiankters (25%), During night hauls, 51% 
o f  the total biomass (32,32 gm /  1000 m ') was 
coniributed by nekton and 49%  was constituted 
by zooplanktei s. The major zooplanktei s present 
were medusae (39%), etenophores (18.5%), jelly 
like substances (18%) and euphausiids ( 11%),
Multilayers o f  DSL w-ere collected at 6"
350m during night time was noticed throughout 
ihe 6'’ latitude. This 50m thick layer had a 
biomass o f  15.59 g /lOOO m ’ (1 10 no/IOOO m') 
and about 76% o f  the biomass (ml /1000 m ’) were 
fo rm e d  by  the  n ek to n . P e la g ic  sh r im p s, 
c h a u l io d o n t id a e ,  c ra b s ,  m y c to p h id s  and 
eephalopods contributed significantly. The 120m 
thick layer observed in the surface waters had a 
biomass o f  12.35 g /lOOO m ' (203.18 no /lOOO 
m'), About 45%  of (he cateh were formed by 
the zoopiankters and the remaining 55% were 
c o n tr ib u te d  by the  nek ton , M y c to p h id s , 
leptocephalus and pelagic shrim ps were the 
major nektonic components and the dominant 
z o o p ia n k te rs  w ere e u p h a u s i id s  and 
s ip lionophores . M ost o f  the eep h a lo p o d s  
encoinitejed in the deep layei- were largcj' when 
compaied to the ones obtained from Ihe surface 
layer.
E ast Coast
Four ei uises were operated along the East Coast 
o f  India, There were a total o f  63 (35 day ajid 
28 night) IKMT stations during the period. The 
areas under study weje between 
10"-20"N and 80“-95''E. The 
depth o f  the stations varied from 
300 to 3500m and the sampling 
d ep th  w as be tw een  4 0  and 
480m,
H I 1 111
of ' 110 1 1 1 2 1 3 1 4 1 B 6
Sergesies ino iis  o f  llic  D S I ,  a lo n g  ilie  w est  co a i l
40’N  and 77“30 ’E  from depths 30 - 40m and 390
• 400m, A 60m thick layer below 350m at night 
(21,00hrs) was observed. The appearance of 
diffuse/ thick, more or less scattered layers below
The biom ass values var­
ied from 1,66 ml /1 000 to 
7 .5 9  ml /lOOO m^ w ith  the 
highest values at 13® 2 2 ’N and 
8 0 “ 3 2 ‘E  and the  d o m in a n t 
items were the pelagic shrimps 
(90.10% ), The nekton o f  the 
D SL  in the east coast w as less 
diverse when com pared to that 
in the w est coast and fish families that mainly 
appeared w ere M yetophidae, Photichthyidae, 
S te r n o p th y c h id a e ,  B r e g m a c e r o t id a e  an d  
Stomiidae,
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D ep a rtm en t o f  O cean  D evelopm ent, G overnm en t o f  Ind ia 
Resources assessm ent a n d  biology o f  deep-sea fislies along the 
continental slope of In d ia n  E E Z  
V. S rira m a c lia n d ra  M n r ty
Cochin
Partic ipated  in  three cru ises o f  tlie 
FO RV Sagar sompada  along tlie West Coast of 
India and the Andaman Sea, Along the west coast 
a  catcii o f  1341 kg was recoided witli a CPUE of 
67kg/lir in the depth range of 6 5 - 7 I 0 m .  Deep 
sea  p raw ns H eterocarpus g ib b o su s  a n d  H. 
w oodm aw ni constituted 25.5% o f  the catch at a 
depth o f  300-400m (off Allepey). In this grid 
a  CPUE o f  132 kg/hr was recorded for prawns, 
Tlie catch also consisted o f  deep sea fishes like 
Cliloroplilhalmus agassiz, Ciibiceps caeriiletis, 
C. b a x te r i, M a c ro r lia m p lw so d u s  urado i. 
Priacaiilluis bam rur  and Sphyraena obm sato  
and shrim ps like soleiiocera hextii, Aristeii.s 
alcocki and plesioiiika ensis.
In the Andaman Sea, a catch o f  3325 kg 
was obtained with CPUE o f  214.5 kg^iour in the 
d ep th  ra n g e  o f  200 -5 2 8 n i,  T h e  m a jo r  
c o m p o n e n ts  o f  the  c a tc h  w ere  C itb icep s  
pauciradiatus  and Ciibiceps caerideus. which
constituted about45 ,25% ofeheto la l catch. The 
area south o f  Sentinel Islands recorded highest 
catch (2920 kg) during the cruise with CPUE of 
495 kg/hr at a depth o f  300 m. The important 
fishes recorded during the cruise were Bembrops 
platyrhynchus, Priacamhus hamrur, Pseiiopsis 
cyanea, Psenopsis obsctiro. Clilorophlhalinus 
pwictatus. Soiirida undosquamis, Neoscopelus 
microcliir, Potymixia iiobilis and shrimps like 
Plesioiiika ensis. H eterocarpus g ibbosus  and 
Helerocarpus woodnmsoni.
In another cruise along the west coast of 
India, a catch o f  9706 kg with a CPUE o f  466 
kg/hr was obtained from the depth range o f  220 
to 750 m. O f this, about 6100 kg was taken in 
depths o f  295 -  308 m  (Off Quilon). The calch 
mainly composed of Chlorophlhahnus puiiciauis 
(4 9 5 0  k g )  w h ile  o th e r  f ish es  like 
Chloroplitludmus bicornis, Psenopsis cyaenea, 
C iib iceps p a u c ira d ia tu s  and N e o ep in n u la  
orienlalis also occun'ed in the catches.
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O nshore  cu ltu re  o f  m a r in e  pearls
I’.V. S reenivasan
Chennai
G ro w th : Pearl oysters w eie reared at a 
stocking density o f  I oyster /  3 I o f  seawater and 
fed with mixed algal diet at 1 lakh cells/ml. The 
growth rate was slow but continuous and attained 
an average DVM  size o f  43,2 mm (size range
34.2 - 47 mm  DVM ) in one year from an initial 
size 16,9 mm  (DVM) (size range 13.0 - 24,0 nun 
DVM), Higher growth in length and wet 
w'eight was at a feed dose o f  2  lakhs cell/ml 
divided over two time feeding per day,
E fffec to f  S tarvation : The effects o f  starvation
on the mortality o f  pearl oyster (Pinctadafiicata) 
w as stud ied  fo r a period o f  85 days. The 
mortality o f  pearl oysters increased from day 60, 
Cumulative mortalities reached 95% on day 80, 
T he  glycogen content o f  the adductor muscle 
decreased rapidly during the first week. Dry meat 
weight losses increased more than 70%, wet meat 
moisture content increased from 81-9!, When 
the condition index dropped below 4 and dry 
meat loss increased more than 70%. the moilalily 
o f  unfed pearl oysters remai kably increased.
Oxygen C o n su m p tio n : Experimenls on oxygen 
uptake o f  P. fu ca ta  was studied in different 
salinities o f  4 0 ,3 5 ,3 0 ,2 5  &  20 ppt in relation to 
sizes (20-29 nini, 30-39 mm, 40-49 mm &  50- 
60  m m  in D V M ) show ed  that the oxygen  
consumption was maximum in the lowest salinity 
of 20 ppt. among all the size groups. This was 
due to the increase in metabolism when subjected 
to stress because o f  low salinity. The oysteis 
showed minimum consumption o f  oxygen in the 
normal salinity o f  35 ppt. Oxygen consumption 
o f  the pearl oyster in different size groups was 
h igher in sm all anim als than that o f  larger 
o n e .T h e  e f fe c t  o f  s ta rv a tio n  on the  0  
consumption o f  Piuctada fuca ta  indicated that 
the o x y g en  c o n su m p tio n  d ec re a se d  w ith 
starvation in ail the size groups.
IV anspo rta t ion  and  its effect on  im p lan ted  
oysters: 30 im planted oysters (15 days after 
implantation) were transpprted fiom Mandapam 
Regional Centre o f  CM FRI to Kovalam Field 
Laboratory o f  C M FR I for the production of 
pearls in onshore tanks. 50% oysters died within
2 days. Rest o f  the oysters have been maintained 
m onshore tanks with a feed dose of 80,000 cells/ 
ml o f  wafer twice a day.
Artificial feed : Artificial feed containing spray- 
dried cells o f  Schizochynium  sp. fwith a fatty 
acid profile o f  over 24% docosahexaeiioic acid 
(DHA)] was given to pearl oysters. Consumption 
o f  Ibis feed was good with no mortality o f  oysteis 
and it maintained excellent water quality.
G enetic application ; Stripe spawning method 
was found nuich better for attaining eggs for 
iriploidy induction. Pearl oysters were stripped 
for gametes and later given chemical treatment 
w ith  6 D im e thy l A m ino  P u rin e  to  induce  
Irip lo id y . E ggs w ere  su b je c te d  to  3 
concentrations o f  6 DMAF, 25. 50 and 100 
microgram, when 50% o f  the eggs had extnided 
the first polar body. The exposure lime (o 6 
D M A ? on triploid induction was tested at two 
^ 'ffe ren t tim ings, (i.e. 5 and 10 m ins) post 
fertiliziation. Triploidy percentage in day 0 
iai-vae, were determined by cluomosomal counts.
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Com m ercial p rop ag a lio n  o f  m a rin e  pearls  adop ting  onshore 
cu ltu re  technology
A .C .C . Victor, A. Chellam, D. Kandasamy and I. Jagadis 
Mandapam Cajtip
P earl F a rm  Stock A total stock o f  4,03,995 
pearl oysters o f  different sizes 2,49,360 spats (5- 
20 mm), 86,850 medium sized oysters (20-30 
mm) and 34,316  mother oysters (above 35 mm) 
were reared in the farm. Apart from this, about 
33,469 nucleated oysters were maintained in the 
farm.
S pat production: Regular spawning programme 
continued during the period and yielded an initial 
settlement of about 9.5 lakhs spat (less 1.0 m m ) .
Nucleus im plantation: During the period a total 
o f  40,857 oysters were nucleated with 3,4 & 5 
mm shell bead nucleus and transplanted to open
sea fai-m for fuilher rearing and peari production.
H arv es t and  pea ri p roduction : When 21,278 
o y s te rs  w h ich  su rv iv ed  ou t o f  the  44 ,965  
nucleated oysters (47.3%) at the end o f  culture 
period o f  8-9 m onths were harvested, 9,320 
oysters were found to have retained the implaiited 
nucleus (43.8% of surviving oysters) from which 
2,177 commercial grade pearls (10.2% o f  pearls) 
were produced consisting A-136 nos., B-276 nos 
and C -1.765 nos.
P e a r l  s a le  :During the period  pearls worth 
Rs. 1,00,927 were sold. The cimiulative pearl sale 
yielded Rs.2,86,460 under the project.
-P B H F
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A pplication o f  Iropliic niodclling and  iiiultispccie.s v irtua i
population  analysis to  fo rnu ila lc  m anagem en t options fo r  the
m ultigear  m a rin e  fisheries o f  so u the rn  K a rn a ta k a
K.S. M oham ed , P.U. Zacharia, C. Muthiali, P.K. Kiisliiiakumar.
Piathibha Rohit
Mangalore
31 fish spccies were sampled for collection 
o f  L /F  data and stomach contcnt data 
A total o f  6320 L/F data and 3924 stomach 
data were collected
L /F  data are being entered  in FISAT for 
estimation o f  growth, mortality and biomass 
S to m a ch  d a ta  w ere  an a ly se d  using  
grav im etric  and index o f  preponderance 
methods for 6 gi oups o f  fishes.
The preliminary data thus obtained was used
(0 arrive at a tentative diet niau ix 
All resources were grouped into K) ecological 
groups for trial running o f  ECOFATH, The 
ec o log ica l g roups w ere apex  predators , 
e p ip e la g ic s ,  m e so p e la g ic s .  ben tb ic  
c a rn iv o re s ,  sm all p e la g ic s ,  ben th ic  
o m n iv o re s ,  h c te ro  tro p h ic  ben thos , 
zooplankton. phytoplankton and detritus. 
Trial run o f  ECOPATH was done. The 
number o f  successful rims was low  and moie 
tuning o f  the data seems necessary.
FU N D IN G  A G EN C Y  IC A R  - A P  CESS
P R O JE C T  T IT L E  D evelopm ent o f  seafarn iing  technology fo r  Babylonia  S p
S C IE N T IS T S  K.K. A ppu liu ttan . P. Laxmilatha
C E N T R E  Cochin
M o n ito rin g  o f  w heik  {B a b ylo n ia )  
f ishery at N eendakara and Sakth iku langara  
Fishing Harbours and studies on their biology
were initiated. Bioodstock o f  Babylonia were 
c o l le c te d  from  the F ish in g  H a rb o u r  and 
transported to the hatchery at Headquarters. 
These were conditioned for spawning.
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L a rg e  scale cu ltu rc  o f  Gracilaria ediilis by  reproductive  m ethod 
R eetha Jayslian lie r
Cochin
For the fiist lime Gracilaria edulis was 
grown in the off shore area of Arabian Sea oif Kochi 
where the natural vegetation of this species does not 
exist. The siwies libeiated in the natural enviranTneiu 
and the laboratory-reared gernilings transplanted to 
the sea grew to harvestable size. The work was 
carried out with the involvement of local fisher folk 
.The results suggest that G.eduUs, a species of East 
Coast can be cultured in West Coast provided they 
were farmed during the favourable period for
growth. Based on the result, pilot farming was 
launched by installing two floating rafts of 5x5 in' 
s ize . 298 nylon ropes of 1.5 m length were htmg in 
a landomized block design in the raft. Reproductive 
plants were tied intermittentiy in plastic perforated 
bags for natural collection of spores on the inserted 
fishing net of the nylon rope. Fuithei' 83 nylon ropes 
of same size with laboratoiy leared germling were 
hung in a 10 mm long line rope which was lied 
between two rafts.
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C onservation  o f  G reen  lurJle Chelonia mydas 
M . R ajagoiialan
Chennai
Surveys carried oui around Vizhinjam 
and Tuticoriti indicated iliat meat was so]d at 
these centers despite Wildlife Protection Act, 
Tunle meat was sold at the rate o f  Rs,50 to 60 
per kg. Nesting o f  Olive ridley Lepidochelys 
olivacea was noticed in these areas and there was 
no evidence o f  nesting o f  green turtle Chelonia 
mydas.
The concentration o f  heavy medils such 
as copper, zinc, cadmium, lead and mercury in 
the  tis su e s  o f  L e p id o c h e ly s  o liv a c e a  and 
Chelonia mydas collected from fisli markets of 
Kerala and Tamil. Nadu were analysed. Among 
the metals analysed, higher concentration levels 
were noticed in the tissues o f  C.mydas when 
compared to Lnlivacea.
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d e p a r t m f :n t  o f  o c e a n  d e v e l o p m e n t
Investigations on the  toxic algal bloom s in  the  E E Z  o f  Ind ia
C.P. G op ina than
Cochin
Out o f  the 12 cruises on board FORV  
Sugar Saiiipada, 5 cruises recorded the algal 
b loom s, the  an a ly s is  o f  sam p les  rev ea led  
dominant concentrations o f  toxic phytoplankton 
species than non-toxic species w ithout any 
seasonal variations. A  total o f  16 genera and 67
species has been identified. Species o f  Ceratium. 
C era to co rys , N o liliica , G yn m o d in iu m  and 
Tiicliodesmiuin were the dominant groups. The 
environmental parameters in the bloom  areas 
showed a deciease in nutrient concenti alions and 
an inciease in pH  and primary production.
FU N D IN G  A G EN C Y  
P R O JE C T  T IT L E
SC IEN T IST S
C E N T R E
D E PA R TM EN T O F  B IO 'iE C H N O L O G Y
G enetic m an ipu la tion  o f  seaw eeds by  cell s t ru c tu re  and  som atic
hybrid isa tion
C P .G o p in a tlian  and P.K.Kaladharan 
Cochin
Callus induction and shoo! initiation were 
attem pted in the explants o f  G. ediilis  FES 
medium supplemented with 5ppm 2,4-D and 2- 
3 ppm Kinetin induced a thin film o f  callus at 
the cut ends o f  explants kept in dark. Multiple “ 
Shoots" developed after 34 days.
Agarolytic activity was estimated from 
OsciUatoria sp, a bluegreen algae growing as 
epiphyte in the iaboratoiy cultures o f  G.ediilis. 
Crude agarase could be exti acled from this alga 
for commercial puiposes. Seaweed protoplast of 
G.ediilis and G.corticaia  were isolated with the
help o f  seaweed protoplast washing medium 
(SPW)comaiiiing 0,5% Pectinase, 3%  Cellulase, 
3% Macerozyme, 2%  Agarase. Osmoticum was 
maintained isotonic by adding 8-10 % Mannitol 
at pH 6. Isolated piotoplasts w eie suspended in 
SPW  medium without enzyme and attempted 
fusion in the electric field 1.5 v AC for 2 seconds 
with a pulse length, charge voh and number of 
pulses o f  0.03m sec, 0.03m sec, 0.08v D C and 8 
respectively, and 25% PRO and 5 m M  CaCI^, 
w h ich  re su l te d  in p ro to p la s t  fu s io n  and 
kaiyogamy in G.edulis.
Ill
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Effccl o f  probio tic  feeding in the  re a r in g  a n d  p roduction  of 
m nrtne  s lirin ip  larvae 
K.S. M ohaincd
Cochin
Expcrinieiil 1, which incJiides screening, 
isolation and ideiilification o f  probiotic micro- 
oiganisms from slirinip cullure mediuni/sliriiiip 
guts was initiated first. Penaeid shrimp guts were 
sampled aseplically and serial dilutions were 
used to inoculate agar plates (LMRS for isolation 
o f  anaerobic Lactobacillii, SWA for isolation of 
hlerotrophs and TCBS for isolation of vibrios) 
using the spread plate method. More than 12 
prom ising colonies, which developed in the 
plates, were fuilhcr characterised using API 20A, 
20E and 20C strips for use as probionts. Pure 
cultures o f  the isolated colonoies are being 
maintained by subculturing on agar plates and 
slants.
Besides, three strains viz., iMctobacUlus 
acidopliilii.i, L. platilaniiii and Pseudom onas 
e c h in o id e s  w ere  p ro c u re d  from  M TC C .
C h a n d ig a rh ,  In d ia .  T he  p ro b io tic  yeas t 
Succharom yces bo iilan tii was obtained from 
U n ite  m ix te  d e  N u tr i t io n  d es  P o isso n s , 
IFREM ER Centre de Brest, France as a gift. 
T h ese  s tra in s  are  being  m a in ta ined  in  the 
laboratory and will also be used for tests.
Experiment 3 on eniichinenl o i  A nem ia  
n au p lii  w as c a r r ie d  o u t w ith  the  yeas t 
Saccharomyces boidanlii. A t the enrichment 
level o f  I O'* yeasts, ml ', the coimt obtained with 
24-h enrichment was 35 x 10^ cfu.nauplii '. The 
study showed that SB could be enriched into the 
gut of Artemia nauplii, which can be later used 
to feed the larvae o f  shrimp. The challenge test 
showed that enrichment helped the nauplii to 
overcome an artificial Vibrio infection (p,0.01 
al 48h, 33%  survival in control versus 91% 
survival in T3 treatment).
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E nvironm enta l Im p ac t A ssessm ent o f  suspended  cu ltu re  o f  the 
green mussel P en ia  viridis and  tlie edible oyster Crassostrea 
madrasensis in a topical e s tua rine  ecosystem 
V. K ripa 
Cochin
To study the impact o f  suspended oyster 
cu ltu re on the sed im ent charac teris tics  and 
benthic fauna, the commercial oyster farms and 
the Institutes demonsti ation farm at Dalavapuram
w ere  se lec te d . V aria tion  in the  sed im en t 
com position  (grain  size) and w ater current 
betw een  the farm  and reference s ites  were 
observed.
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E nv ironm enta l econom ic analysis o f  insliore fisheries resources 
of coastal K erala
R. S a th iadhas and R. Narayanakumar 
Cochin
T he sou thern  part o f  K erala  from 
Trivandium to Eniakulatn has been seiected for
this .study. The selected zone has been classified 
into three coastal locations namely, (a) highly
degraded, (b) degraded and (c) comparatively 
undisturbed depending upon the intensicy of 
environmental threats like pollution, degradation 
of mangroves, dumping o f  wastes in the sea and 
coconut h usk  retting . F o r the purpose of
assessment o f  enviionmenlal impact on inshore 
fisheiy resources different craft-gear combina­
tions have been identified. Thecatchcompositions 
by the different craft-gear combinations in these 
areas over the years will be analysed.
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Studies on the defense m echanism and  host-palhogen 
m teraclions in  bacterial and viral diseases of crustaccans and 
bivalves
K .C. G eorge, N.K. Sanil. K.S. Sobhana and RC. Thomas 
Cochin
•  The heinocytes in  P e m e u s  ind icus  were 
ch a rac te r iz ed  by lig h t m ic ro sco p y  and 
transm ission electron microscopy. Three 
types o f  haemocytes were identified by light 
micioscopy. They were hyalinocytes. with a 
large nucleus and scanty cytoplasm without 
any g ranu les . T he  second  type  o f  cells 
classified as intermediate granulocytes were 
having basophilic granules o f  small size. The 
3"^  type, classified as granulocytes had large 
eosinophilic granules. T E M  observations 
showed hyalinocytes with cytoplasm, a few 
v a c u o le s  and  o c c a s io n a l  g ran u le s .  
Intermediate granulocytes appeared oval or 
ellipsoid in shape and had inegular shaped 
nuclei and vacuoles and small elecu-on dense 
granules were present. Granulocytes have 
rough endoplasm ic reticulum and a large 
number o f  electron dense granules o f  varying 
sizes.
•  The effect o f  stress factors like salinity and 
(he organophosphorous pesticide Nuvan on 
the haemolymph o f  P. indicus was studied. 
T h e  to tal h em o cy te  co u n t,  d if fe ren tia l 
hemocyte count and total protein in R  indicus 
exposed lo different salinities (3ppt, 10 ppt 
and 25 ppi) and organophosphorous pesti­
cide, Nuvan (0,01 ppm, 0.05 and 0.10 ppm) 
w eie recorded. Salinity did not significantly 
affect Che protein and total hemocyte count. 
H o w e v e r  in  d if fe re n t ia l  c o u n t ,  the
hyalinocytes and intermediate granular cells 
showed a decrease (from 39% at 25 ppt to 
28% at 3 ppt and from 62% at 25 ppt to 58% 
at 3 ppt respectively). Granulocytes showed 
an increase from 11% at 25 ppt to 17% at 
3ppt. In Nuvan exposed animals, the differ­
ential count o f  hyalinocytes decreased with 
an increase in concenUation (from 59.3% in 
control to 47%  at 0.1 ppm Nuvan).
» III the oyster, Crassosrrea madrasensis. the 
o rg a n o p h o sp h o ru s  p e s t ic id e  N uv an  
s ig n if ic a n t ly  a ffec ted  the  haem o ly m p h  
ch a rac te r is t ic s  on exposu re  to  0 .2 ppm 
concentration. The nuvan treated animals had 
lower total hemocyte count (67.58 x 10" cells/ 
ml ofhem olym ph) than the control (194.42 
X 10*  celis/ml o f  hemolymph). Exposure lo 
nuvan also resulted in reduction in the per­
centage o f  granulocytes (34.31% in control 
and 22,38% in 0,2 ppm nuvan treated group) 
and semigranulocytes (49,25% for the control 
and  23 .79%  fo r the trea tm en t) bu t the 
p e rc e n ta g e  o f  h y a l in o c y te s  in c reased  
(16,43% for the control and 53.83% for the 
treatment). The phagocytic index (39 for 
control and 21 for treatment), endocytic index 
(0,65 for control and 0,37 for treatment) and 
total protein content (420,5 ing/ml for the 
treatment and 638,56 mg/ml o f  hemolymph 
for control) showed a  decrease on exposure 
to nuvan. There was no significant change 
in the hemolymph protein profile as normal
-Tiis BT-
bands o f  26 kDa, 3J kDa, 74 kDa and 86 
kDa were recorded in botli the control and 
(he treatment groups.
In (he oysters exposed to copper (I ppm) the 
total heinocytc count showed a significant 
decrease as compared to the control (228 x 
10'' cclls/ml o f  heniolymph in control and 
70.8 X lO^cells/iiil in treatment). There was 
a reduction in the percentage o f  granulocytes 
(83% in control and 60.46% in treatment)
T ran sm iss io n  e le c tro n  m ic ro g ra p h  o f  liya linocy te  o f  
Peiiaeiis iiidicus (10000 X)
T ran sm iss io n  p icc lron  i i i ic io g rap l i  o f  Seniigraiiu loc.v ic  o r 
Feiiaeiis iiuliciis (8000 X)
T ran sm iss io n  K leclron  n iic ro g rH ))l i  o f  G r a n u l o c y t e  o f  
Peiiaens iiidiciis (12000 X)
but the semigranulocytes (9.6% in control 
to 27.05% in treatment) and hyalinocytes 
(7.38% for control and 12.49% for treated 
group) increased on exposin c to copper.
•  The phagocytic index also showed a decrease 
from 56 in control gioujj to 19.3 in the Cu 
treated gi oiip. Copper, at low concentration 
(0.1 ppm) acted as a stimulant for endocytic 
index(U.71 forcontro land  1.25 forO .Ippni 
Cn.) However at 0.5 and 1 ppm Cu levels 
the endocytic index values were low. 0.56 
and 0.39 respectively. Exposure to 0.1 ppm 
o f  copper increased the haemolymph total 
protein (833.03 mg/ml in 0.1 ppm  Cu) as 
compared to the control (521.13 mg/ml of 
hcm olyniph). it significantly reduced the 
same at higher concentration (402.84 mg/ml 
o f  hemolymph at 1 ppm Cu). With re.spect 
to the hemolymph protein profile, other than 
the normal bands o f  26 kDa, 31 kDa. 74 kDa 
and 86 kl5a no new bands were obtained in 
treatment group.
•  Organophosphate pollutants increased the 
seiiim acid phosphatase atul lysozyiiie levels 
as concentration increased. But heavy metal 
reduced  these  en zy m e levels . B oth  the 
pollutants reduced pro phenol oxidase levels.
FUNDING AGENCY ICAR - AP CESS
TVipIoidy in  com m ercially  im p o rta n t  bivalves 
P-C.Thomas, P. Muihiah and T.S.Velayudhan 
CENTRES Cochin, Tuticorin
:♦ T r ip lo id  e d ib le  o y s te r s  {C r a sso s tre a  
m a d ra se n s is )  h a v e  b e e n  su c c e s s fu l ly  
p roduced  using  p h y sica l and  chem ical 
agents. Chem ical agents successfully used 
for induction o f  triploidy were 6-dime(hyl 
am inopurine  and  cy tocha las in  B, They 
w ere observed to be efficient in interfering 
w ith  the  m e io tic  p rocess  o f  the n ew ly  
fertilized  egg leading to  the arrest o f  2"“ 
p o la r  b o d y  e x p u ls io n .  E x p o s u r e  o f  
em bryos to 6-D M A P  at a concentration 
o f  100 niM  fo r a p e r io d  o f  8 m inu tes  
c o m m e n c in g  f ro m  15 m in u te s  p o s t  
fe r ti l iza tio n  w as fo und  to  be op tim um  
w hereas in the case o f  cytochalasin B, it 
w as 0.05 mg/1 concenlralion for 1 minute.
P hysical agents like cold shock and heat 
sh o c k  o f  th e  e m b ry o  a lso  re su l te d  in 
p r o d u c t io n  o f  t r ip lo i d  o y s te r s .  
A pplication o f  cold shock at 5'’C  for 10
M e ta p h a se  s p r e a d  o f  I r ip lo id  e d ib le  o y s le r  (3N=30)
m inutes duration and heat shock o f  at 37“C 
f o r  5 m in u te s  a lso  w ere  fo u n d  to  be 
op tim um  fo r producing triploid oysters. 
K aryological exam ination has revealed 30 
chrom osom es in triploids as against 20 in 
the d ip lo id  controls.
FU N D IN G  A G E N C Y  IC A R  -  A P  CESS
P R O JE C T  T IT L E  Intensive cu ltu re  o f  b r in e  sh r im n
S C IE N T IS T S  M . R a jam an i
C E N T R E  Tuticorin
Culture o f  the brine shrimp in race way 
system was initialed at Tuticorin.
Six experiments \yere conducted in one
to n  F R P  ta n k  w ith  th e  n a t iv e  sp e c ie s  
A. panhenogenetica  and four wilh the exotic 
species A. franciscana.
FUNDING AGENCY 
PROJECT TITLE
SCIENTISTS
CENTRE
D E PA R T M E N T  O F  F IS H E R IE S , G OV T. O F  K ER A LA  
Survey, assessm ent a n d  breed ing  o f  m a rin e  o rn am e n ta l fish 
along the  N o rth  M a la b a r  coast 
K .K . Phillppose
Calicut
About 40 species o f  marine ornamental 
fishes were observed in the fishery in these region 
during October-May.
N e o p o m a c e n tru s  f i la m e n to s u s  w as 
abundant along the Dharmadom-Chombal sector 
Gymnothorax sp. was available in good numbers
- H t T
along the Elathur-Chombal sector. Scatophagus 
sp. was observed in abundance in the estuariiie 
system. Siganus spp., Ostracion cubicus, Dioclon
histrix  and A rthm n  hisphidous were found in 
large numbers in the irawl catches.
FU N D IN G  A G EN C Y  
P R O J E C T  T IT L E  
S C IE N T IS T S  
C E N T R E
D E PA R T M E N T  O F  F IS H E R IE S , G OV T. O F  K E R A L A  
D evelopm ent o f  artific ia l r e e f  o ff  D h a n n a d o in  
K .K . Philippose
Calicut
Dhannadom near Calicut was selected for 
the installation o f  the re e f  A  series o f  group 
meetings were held between fishermen and two 
classes were conducted with the use o f  audio 
visual aids to create the awareness about the 
benefits o f  artificial reef.Triangular modules of 
5x5x5 size wilh 2  window on the side slabs were 
deployed during 1” to d"" April, 2000.
During M ay 2000 to September 2000 a 
total o f  264 o f  fishes were caught by gill nets 
from the D hannadom  area. The catch rate for 
the period was worked out to be 121.9 kg/unit 
fo r the period. Sardinella longiceps  (172 t), 
Railrelligei- kaiiagurla  (45 i),A m bassis  spp (14 
t) and Geires filam entosus  (5 () were the major 
species.
F U N D IN G  A G EN C Y  
P R O J E C T  T IT L E  
S C IE N T IS T S  
C E N T R E
DEPARTiVlENT O F  F IS H E R IE S , G O V T. O F  K ER A LA  
D evelopm ent o f  artific ia l ree f  o ff  M oodad i a n d  T h ikkodi 
K .K . Philippose 
Calicut
T riangularn iodulesof5’x5 ’x5 size using 
1.5” thick concrete slabs are being fabricated for 
both the reefs. Each slab is provided w ith a
middle window o f  2 '. Both the reefs are planned 
close to the natural reefs so that in future the new 
reef will act as a continuation o f  the existing reef.
NATIONAL AGRICULTURAL TECHNOLOGY PROJECT
Collaborative research programmes with 
other histitules like CIFT. CARI, CIBA, KKV, 
Ratnagiri and GAU, Sikka have been undertaken
under the N ational A gricu ltural Technology 
Project funded by the World Bank
FU N D IN G  A G E N C Y  NATP 
P R O JE C T  T IT L E  
SC IEN T IST S
C E N T R E S
C O L L O B O R A T IN G
IN S T IT U T E S
Breeding a n d  cu ltu re  o f  pea ri  oysters a n d  p roduction  o f  pea rls  
K .K . A p p u k u tta n  , K.S.Mohamed, T.S.Velayudhan, V.Kripa, 
A.C.C. Victor, A. Chellani, S.Dharmaraj, P. Laxniilatha and Shoji 
Joseph
Cochin, TXiticorin
C IF T  Cochin, C A R I P o r t  B la ir  a n d  G A U , G u ja ra t
F o r refinem ent o f  open  sea  farm ing 
systems and spat collection from  the wild, 2 
conventional bam boo rafts were deployed. One
raft was deployed at Narakkal (off Cochin), a 
typical open sea condition, and another at Port 
K o llam , an a r t i f ic ia l ly  p ro tec te d  bay. At
Varakkal 219 spawning stock and 321 spats were 
suspended from Ihe rafl. At Port Kollam, 505 
adult spawnintg stock were suspended from the 
raft. During Januaiy under these two diverse 
conditions, the following experiinents are being 
carried out.
1. Testing tlie use o f  relatively lesser weight 
(23 kg) Danforth anchors, instead o f  the 
Conventional Grapnel anchors (35-45 kg),
2. Testing different stocking cages and stocking 
densities.
3. Testing o f  different spat collectors.
In the experim ents on tissue culture o f  pearl 
oysters, incorporation o f  body fluid extracts with 
medium 199 pionioled good cell poliferation and 
in c re a se d  lo n g e v ity  o f  th e  c u l tu re .  C e ll 
proliferation w as better in depurated  oyster 
m antle  ra ther than in  non-depurated  oyster
FU N D IN G  A G E N C Y  NATP 
P R O JE C T  T IT L E  
SC IEN T IST S
mantle. C ell d isassociation  was high when 
treated with 4000 ng o f  streptomycin and 8000 
Mg o f  pencillin. Organ cultures o f  pearl oyster 
m an tle  resu lted  in secretion  o f  crysta l-like  
substances.
A  workshop on Pearl Mariculture was 
held at Vizhinjam during 10-11 October and 16 
participants were given training in all aspects 
o f  pearl culture by mooring a demonstration 
raft. During the workshop, participants, mainly 
coastal fishers frojn nearby panchayats, were 
trained in fabrication o f  grow-out structures like 
rafts and cages. Oysters brought from Tuticoi in 
were suspended in newly designed book cages 
from this rafl for making growth studies.
Collaborative programmes with CIFT, 
Cochin CARI, Port Blair and Gujarat Agricul­
tural University was continued.
C E N T R E S
C O L L O B O R A T IN G
IN S T IT U T E S
N utrition  a n d  P athology in M aricu ltu re
R . P au l R a j ,Manpal Sridhar, K.C. George, D.C.V.Easterson,
M. Vijayakumaran, A.P.Lipton
Cochin, Chennai and Vizhinjam
C IF T  Cochin, C A R I P o r t  B la ir  a n d  TA NUV A S,l\i(icorin
•  Survey o f  mud crab farming facilities in the 
coastal area o f  Kerala to study the culture 
and feeding practices indicated the lack of 
sc ien tific  feed  m anagem ent. F eed ing  is 
carried out using locally available dry fish, 
salted fish, fresh fish & clam meat without 
proper assessment o f  Ihe utihty of these for 
the survival as well as biomass production,
•  In order to evaluate the nutritive value of 
some o f  the locally available fresh natural 
feeds (sardines, anchovies and clam  meat) 
feeding trials were carried out in crabs o f  50- 
400 g size. Feeding the crabs exclusively 
on frozen sardines and anchovies resulted in 
nialformation of walking appendages and in 
some newly moulted crabs, total loss o f  some 
o f  the appendages is also observed.
•  Unconsumed feeds in Ihe crab rearing tanks 
resulted in inci eased ammonia level and low 
dissolved oxygen levels causing moralities.
•  With the view to evaluating the efficacy of 
com pounded feed, a pellet feed (protein- 
43.33 % and lipid- 8,53 %) and a semi-moist 
gel feed (protein-50.53 % and lipid-9,85 %) 
were prepared. The feeding trials indicated 
that the smaller crabs (50-80 g) easily accept 
the feed than the larger ones (200-400 g). The 
gel steaks prepared w ith agar b inder was 
found to have better hydro-stability than the 
pellet with guar gum as binder.
•  Experim ents on ferm entation o f  soybean 
flakes and flour using, BaciUus coagulans 
resulted in breakdown o f  crude fibre and
about 5 %  increase in NFE.
•  About 50-60 % ofinfeclions, in spiny lobster, 
P a n u lir u s  h o m a ru s  r ea re d  in  h o ld in g  
facilities for live transport were bacterial in 
nature. Vibrio parahaem olyticus  has been 
isolated from gills, carapace o f  lobsters as 
w e ll  as from  p h y J lo so m a  la rv ae . T he  
occunence o f  several other Vibrio species has 
been recorded and their identity  requires 
confirmation.
•  Vibrio species have also been recorded from 
gills, legs ajid outer body surface of mud crab. 
Vibrio parahaemolyticus has been identified,
•  B a c te r ia l  lo a d  in  g ro u p e r  b ro o d -s to c k  
facilities and pearl oyster halcheiy is being 
r e g u la r ly  m o n ito re d  and b io c h em ica l  
characterization o f  the bacterial isolates is in 
progress,
F U N D IN G  A G E N C Y  NATP
•  W ith  a v ie w  to  s tu d y in g  th e  e f fe c t  o f  
aflatoxins, pure strain o f  Aspergillus fa lvus  
has been  cu ltu red  fo r  the p roduction  of 
biom ass and ex traction  o f  aflatoxin. The 
purity o f  the toxin w as tested by HPLC and 
96 % o f  the extract w as Aflatoxin B l,
•  Survey o f  commercially available feeds and 
feed ingredients for the presence o f  aflatoxin 
has been initiated and some o f  the samples 
o f  GNOC and shrimp feeds tested positive 
for aflatoxin,
•  Feeding trials fo r fatten ing  mud crabs at 
CARI, Port-BIair, using fresh natural feeds 
like mangrove clam, squid head, and fish 
showed that the clam  m eat was the best to 
promote growth and survival followed by 
squid head. Those, which were fed on fish, 
provided very low sui-vival o f  66-70 %.
P R O J E C T  T IT L E  
S C IE N T IS T S
C E N T R E S
C O L L O B O R A T IN G
IN S T IT U T E S
M ussel M aricuK ure
T.S.Velayudhan, V.Kripa K.K. Appukuttan , K.S.Mohamed, 
R.Sarvesan, P.V.Sreenivasan, P. Laxmilatha, P.K.Asokan and 
Geetha Sashikumar 
Cochin, C henna i a n d  M angalo re
K K V  R atnag irl a n d  C A R I P o r t  B lair
As a  prelude to mapping o f  site suitable for 
mussel fanning and preparation o f  mussel seed 
calendar, a preliminary database was obtained 
by sending an enquiiy form to field survey staff 
o f  CM FRI stationed along the maritime states. 
It cound  be inferred that the m aritime states 
Kerala, Karnataka, G oa and Tamilnadu have rich 
m ussel resource  w hereas a t M aharastra  and 
Andra Pradesh it is moderate . Along Gujarat 
and Orissa only negligible quantity has been 
reported.
•  The total brown mussel seed in Tamil Nadu 
was estimated as 680 in 37500 sq.m.area.
•  Though green mussel beds were obsei^ved in 
Vellar and Thenpakkam  estuaries the seed
availability was noted only in one estuary 
during the period O ctober 2000 to April 
2001 .
M ussel resource in Pondichery  (not fully 
covered) was estimated as 37 in Thengaithittu 
estuary in 1,16,200 sq.m  area.
Along southern Andra coast in Kandaleru 
estuaiy, the mussel biomass was estimated 
as 2.5 in 1740 sq.m.
T he m ussel reso u rce  o f  A ndam ans was 
estimated as 14221 covering an area o f  1980 
sq.m
The main areas in Anadamans with mussel 
resource w ere iden tif ied  as M inn ie  Bay,
Hathitope and Mithagiri.
In Maharastra, the transfer o f  technology 
programme was initialed.
Demonstration farms were set up in Juva 
Village and the fishers were trained in mussel
farming techniques. Awareness programmes 
were conducted in the coastal villages.
Pamphlets on mussel farming were prepared 
in the local language (Marati) and distributed 
to the fishers.
FU N D IN G  A G EN C Y  
P R O JE C T  T IT L E  
SC IEN T IST S  
C E N T R E
NATP
A gricu ltu ra l Technology In fo rm a tio n  C en tre  ( ATIC)
R . S a th iadas and Sheela Immanuel
Cochin
A n  A g ric u ltu ra l  T ec h n o lo g y  
Information Centre (ATIC) w as sanctioned 
during D ecem ber 1999 under the National 
Agricultural Technology Project (NATP). The 
required furniture and equipment are purchased 
and the ATIC cell is functioning in the SEETT 
Division as a tem porary arrangem ent till the 
renovation work o f  the building is completed.
The work on updating o f  pamphlets 
and brochures are underway. Necessary action 
was initiated to undeitake all the sales/services/ 
products through Single W indow Delivery 
system under the ATIC o f  the Institute. An 
amount o f  Rs 5.47 lakh was generated during 
the yeai' through the sales o f  pearls, mussels & 
shrimps (Rs. 3.84 lakh) and Institute publications 
(Rs.1.13 lakli).
FU N D IN G  A G EN C Y  
P R O JE C T  T IT L E  
S C IE N T IS T S
C E N T R E
NATP
Instilute-Village-Linkagc-Programme(IVLP)
R .Sath iadas, Sheela Immanuel. L.Krishnan, A.Lakshminarayan and
D,Noble.
Cochin
T he C M FR I is one o f  the Institu tes 
identified by ICAR to undertake the Technology 
A ssessm ent and R efinem ent (TAR) through 
Institute-Village-Linkage- under the coastal 
agro-eco system. Elankunnapuzha village of 
Vypeen Island in Ernakulam District has 
been selected for implementing this programme 
on the basis o f  the recomnieiidations o f  a 
multi-disciplinary core team.
T h e  E la n k u n n a p u z h a  v il lag e  
represents the typical and unique coastal 
topography o f  west coast o f  India, which is 
congenial for techno-intervention o f  capture 
and culture fisheries, agro-horticulture and 
animal husbandry. The Institute had identified 
30 w ell defined  ac tion  p rog ram m es to  be 
implemented in a phased manner in this village.
The first Site Committee meeting 
w as h e ld  on 8 -1 2 -2 0 0 0  d isc u sse d  this 
programme in detail and cleared 20 techno­
interventions to be carried out in phase F. Out 
o f  these, nine are agriculture based, three are 
livestock based and eight are fisheries based 
techno interventions. A total o f  211 
ben e f ic ia r ie s  have been  id en tif ied  for 
implementing these interventions comprising 
120 for agriculture based, 56 for livestock 
based and 35 for fisheries based programmes. 
The necessary schedules for data collection and 
required linkages have been developed with the 
S la te  D epartm en ts  o f  A gricu ltu re , A nim al 
H u sb an d ry , F ish e r ie s ,  S la te  A g ric u ltu ra l  
University. CIFT, CPCRI, CTCRI, and several 
NGOs to facilitate the smooth implementation 
o f  the techno-inlerventions.
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EDUCATION AND TRAINING
POSTGRADUATE PROGRAMME IN MARICULTURE
•  One student has submitted the 
Ph.D. tliesis to Cochin Uiiivei sity 
o f  S c ie n c e  &  T ec h n o lo g y  
(CUSAT) for adjudication and the 
result is awaited
•  17 P h .D . s tu d e n ts  o f  the 
C U SA T  stream  and 30  Ph.D . 
students under Ihe Postgraduate 
P iogramme in Maricultuie under 
Ihe CIFE stieani aie progressing 
with their research/course work
M.RSc.
H ig h p o w e r  C o m m itte e  rro m  M a n g a lo re  U n iv e rs ity  in  discus.'iion w ith  Ihe 
D ire c to r  re g a rd in g  re co g n it io n  o f  C M F R I  f o r  P li .D  w o rk
Ph.D. Programmes
•  2 students have been awarded Ph.D. Degree 
in Mariculture by the Central Institute of 
Fisheries Education (CIFE), Mumbai
•  5 students have submitted their Ph.D. theses 
for adjudication to CIFE during the year and 
the results are awaited
8 students have successfully 
completed the M.F.Sc. course in 
Mariculture and were awarded Degree by 
CIFE during the year
PG PM  Accreditation
•  A  se lf  study report has been prepared and 
submitted to the CIFE for accreditation of 
the  M .F.Sc. and Ph .D . P rog ram m es in 
mariculture
KRISHI VIGYAN KENDRA
The Kiishi Vigyan Kendra conducted 64 training programmes during 2000 and the details 
given below:
are
Sl.No Discipline/ Duration No. of No. o f  persons trained
Course (days) courses Male Female Total SC
Conducted
1. Fisheries
a) Prawn farming 3 7 142 18 160 48
b) Prawn farming 2 8 116 40 156 67
c) Prawn farming l 2 21 10 31 4
d) Ornamental fish
culture 2 1 » 14 14 1
e) Omamenlal fish
culture 1 1 19 15 34
-
2. A gricu ltu re /
H o rticu ltu re
a) Vegetable cullivation 2 6 40 78 118 11
b) Mushroom cultivation 2 6 3 141 144 18
c) Mushroom cultivation 1 3 78 26 104
d) Banana cultivation 2 1 11 9 20
e) Integrated rodent con-
ol in coconut farm 1 1 4 16 20
-
3. H om e Science
a) Fruit preservation 2 8 1 223 224 33
b) Fruit preservation 1 12 19 191 210 9
c) Food and Nutrition 2 2 . 49 49
d) Food and Nutrition 1 1 13 13 4
e) Tailoring 3 I 11 11
f) Preparation of
cleaning powder 1 3
- 43 43 4
TO TA L 64 326 915 1369 219
TRAINERS’ TRAINING CENTRE
During the period, ten short term training courses were organised availing tlie expertise at 
CM FRI. The Courses were conducted a( Cochin, Calicut, Vizhinjam, Mangalore & Puthuponnani. 
Rs. 1,21,000 was collected towards course fee during the year. The details o f  training programmes 
conducted are given below:
SI.No Title o f  the  C ourse M o n th No. o f  days No. of 
P a r tic ip an ts
1. Mussel Farming January 1 46
November 1 20
2. Live Feed Culture February-March . 4 19
3. Ornamental Fish Culture February-March 5 17
June 6 20
July 6 21
October 6 16
November 6 16
4. Finfish &  Shellfish August 11 8
Disease Investigations.
5. Seaweed Culture and November 10 7
Utilization
Total number o f  courses conducted 10
Total n u m b e r  of p a rtic ipan ts 190
-f i a r
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CONSULTANCY, PATENTS, 
COMMERCIALISATION OF TECHNOLOGY
Completed Consultancy Projects during 2000-01
Sl.No Client Amount 
in Rs.
Type of 
D r o ie c t s
I Kudercmukh Iron Ore Co.Lld, 
M angalore. (Phase III), 3,80,000 Consultancy
3 Mangalore Refinery & 
Petrochemicals Ltd,, 
Mangalore. (Phase IV).
6.64,000 Consuhancy
3 Integiated Tourism Promotion 
Council, Kannur
2,20.000 Consultancy
4 Behariii Society o f  pearls and 
Oysters, Beharin 8,21,340 Training
Ongoing Consultancy Projects During 20(10-01
SI.
No
Client Amount 
in Rs.
Type of 
projects
KuderemukJi Iron O ie Co.Lld, 
Mangalore .(Phase IV). 3,80,000 Consultancy
2 Centre for Marine Analytical 
Reference & Standards,Trivandrum 2,77,000 Consultancy
3 Mangalore Refineiy & 
Petrochemicals Ltd., 
Mangalore. (Phase V). 6,64,000 Consultancy
4 Mangalore Refinery & 
Petrochemicals Ltd., 
Mangalore. (Emergency). 15,00,000 Consultancy
5 Indian Tropical Agro-products(P)Ltd, 
Tuticorin 96,000 Consultancy
6 Andhra University, 
Visakhapatanam. 20,000 Contract service
-Q aa
QRT, RAC, MANAGEMENT COMMITTEE 
AND SRC MEETINGS
Quinquennial Review Team
The ICAR constituted ihe Quinquennial 
Review Teain (QRT) consisting of:
(1) Dr. S.D. Tripathi, 
Former Director, 
CIFE
(2) Dr. D. Sudarsan, 
Former DG, FSI
(3) Dr. K. Muralidhar, 
Professor of 
Zoology.
Delhi University
(4) Dr. N.C. Ganguli, 
Former Secretary, 
MAAS, Delhi
(5) Dr. M.N. Kutty, 
Formerly of FAO, 
NACA
(6) Dr. V.S.R, Muny, 
Head DFD, CMFRI
(7) Dr. A.D. Dlwan, 
A DO  (M.Fy.), ICAR
Chairman
Member
Member
Member
Member
Member
Secretary
Co-ordinator
T h e  learn v is i ted  H e a d q u ar te rs  and 
Visakhapatnam, Kakinada, Chennai, Tuticorih, 
M andapam  C am p, V izh in jam  and B om bay 
Centres and reviewed the work o f  the Institute 
during the period 1994-1999.
R E S E A R C H  A D VISO RY C O M M IT T E E
L is t o f  m em bers
Dr. N. Balakrishnan Nair - Chairman
Dr. U m a Maheswara Rao - Member
Dr. K. Radhakrishiia - Member
Dr. N.R. Menon
Dr. M.S. Johal
Dr. M. Mohan Joseph
Dr. V.K, Pillai/
Dr. V.S.R. Miirty
Member
Member
Member
Member
Secretary
T he R e sea rch  A d v iso ry  C o m m ittee  
m e e tin g  w as h e ld  on 2 1 -1 2 -2 0 0 0  a i  the  
Headquarters o f  the Institute. The Committee 
made the following recommendations
1. A d  hoc projects'. Scientists should propose 
A d  hoc  projects in areas relevant to their 
nodal Division only to Improve expertise 
in the concerned division besides creating 
a healthy competition among divisions of 
the Institute.
2. Ltm ding o f  young fish'. In view o f  the 
reported landings o f  juveniles o f  several 
co m m erc ia lly  im portan t species, each 
reseaich project in capture fisheries should 
ensure data on juveniles which are landed 
as trash fish; only then, the sampling of 
landings of a particular resource would be 
complete.
3. D isca rd s:  To im m ed ia te ly  d ev e lo p  a 
mechanism to generate data on the quality 
and quantity o f  discards, their possible 
utilization and implement the same in view 
o f  the reports on large scale discards by 
the m echanized vessels, particularly the 
large trawlers, and the paucity o f  data on 
discards.
4. Taxonomy: It was observed that there is 
co n t in u o u s  an d  fa s t d e p le tio n  o f  
taxonomists in almost all groups of marine 
organisms in the coimlry which could lead 
to undesirable consequences if  proper steps
VISIT OF QRT MEMBERS TO HEADQUARTERS
QRT AT KAKINADA, TUTICORIN AND CHENNAI RESEARCH 
CENTRES AND MANDAPAM REGIONAL CENTRE
are not taken to develop HRD in this area. 
Currently the nation is giving thrust to 
biodiversity conservation and equitable 
sharing o f  the benefits. Without expei tise 
in taxonomy, it is not possible to address 
the  is su e s  o f  m arin e  b io d iv e rs i ty  
e f fec tiv e ly .  T he  R A C  the re fo re  
recom niendedtliat the institu te  should 
attach due im portance to taxonom y by 
making it a part o f  the research projects in 
capture fisheries.
5. Basic reseai-cln Basic research in different 
areas o f  biology o f  finfish and shellfish 
needs to be strengthened and continued 
coiicurrentiy with applied research,
6. Slock assessm ent: The CM FRI has all 
req u ired  d a ta  and e x p e r t ise  in S tock  
assessm ent. H ence this work has to be 
carried out every year and reported. For 
this purpose a working group should be 
constituted to take the re.sponsibility of 
pooling the data o f  different resources, 
analyze the same and prepare the report. 
T he R A C  also  recom m ended  that the 
Institu te  should  focus its a tten tion  on 
predictive models
7. F ram e su rvey .  T he  RA C noted with 
concern that the Frame survey of fisherinen 
population, craft, gear etc. has not been 
conducted ovei- the past twenty years, the 
Institute should speed up its efforts to 
im plem ent this work and bring out the 
results on a top priority basis.
8. M ultid isc ip linary  approach'. The RAC 
rec o m m e n d e d  th a t the  p ro je c ts  in 
mariculture should be recast to involve 
specia lists (e.g, biology, environm ent, 
physiology, biochemistry, nutrition and 
pathology) in different areas by identifying 
the work to be done. The outcome o f  such 
research should be discussed and steps to 
fill the gaps should be taken to finally 
develop a technology package.
9, M ollusc mariculiurex The RAC noted that 
this research is largely restricted to Kerala 
w ith small p rogram m es undertaken in 
Tamilnadu. N ow  that the technologies for 
b reed ing , la rva l rea ring  and  g row out 
culture are developed and suitable sites 
along the country’s coast are identified, it 
is neccssary to implement demonstration/ 
leseaicli pjogi amnies in other coastal areas 
o f  the Nation.
10, P earl ciiliiire: The RA C noted that this 
work is carried out only in Tamilnadu. It 
has to be taken to other slates and in the 
open sea. Re.search on tissue culture and 
production o f  pearls o f  diffeient colours 
shou ld  be in itia ted  and s treng thened . 
F ocused attention to be g iven to pearl 
culture in blacklip pearl oyster,
11, Finfish culture'. Though success has been 
rep o r ted  in b re e d in g  th e  g ro u p e rs , 
considerable effort has to be put in to 
understand the mechanism o f  sex-reversal. 
maturation and spawning in confinement. 
Tiiere is also tieed to urgently develop the 
technology o f  hatchery production o f  seed 
o f  groupers. The lesearch carried out in 
o rn a m e n ta l  f ish  c u l tu re  has to  be 
consolidated, gaps if  any, to be filled up 
and technology package given out,
12. C entre o f  E xce llen ce  in M aricu ltu re :  
Noting that the Mandapam Regional centre 
is placed suitably for mariculture research 
and facilities for carrying out research on 
majority o f  marine organisms built up at 
this centre, the RAC recommended that this 
Regional centre should be developed into 
a “Centre o f  Excel lence in Mariculture” by 
posting scientists in all required disciplines/ 
sub jec ts  and by crea ting  the required  
additional facilities and infrastructure.
13. Crustacean culture: Recom mended that 
the research effort on hatchery production 
o f  seed o f  crab should be scaled up to 
develop this technology package.
14. Research Centres: The research centres 
should continue to work on fisheries of 
national importance as is done now but 
sh o u ld  s im u lta n e o u s ly  d ev e lo p  
specialization around each centre to be able 
to address the regional research needs.
15. N eed to cut down the num ber o f  projects:. 
Care should be taken to see that the Institute 
d o e s  n o t d u p l ic a te  its  p ro je c ts  w ith  
sponsored projects and review has to be 
conducted on other projects and wind up 
unproductive projects
IN S T IT U T E  M A N A G E M E N T  C O M M IT T E E  
L is t o f  m em bers
Dr. M. Mohan Joseph, Director 
Dr. A.D. Diwan, ADG (MF), ICAR 
Dr. V.S.R, Murty, Head, DFD 
D r  N. Gopalakrishna Pillai, Head, PFD 
Dr, K.K. Appukuttan, Head, MFD 
Dr. P.A. Thomas, Sr. Scientist 
Shri P.S. Sudersanan, Adin. Officer
16. F ish e ry  E n v iro n m e n t:  T h e  f ish e ry  
enviionmental data have to be utilized to 
fo recast the catches o r  to  forecast the 
availability  and abundance in different 
regions in the country’s EEZ. It is necessary 
to generate all required environmental data 
using the institute’s vessels or such data 
should be acquired from other agencies like 
NIO where the Oceanograph ic Data Centre 
exists.
17. Seaw eed Research: The Institute should 
give priority attention to develop next line 
o f  leadership in seaw eed research. The 
RAC recommends that highly productive 
regions for seaweeds have to be identified 
and the quantities o f  biomass estimated 
species wise. Tissue culture o f  important 
species should be undertaken.
18. N e e d  A n a ly s is :  T here  is need  fo r the
Institute to take up need-based research 
(both long-term  and short-term) on the 
basis o f  discussions with the stakeholders. 
The RAC recommended that the institute 
should interact with all stakeholders before 
formulating new research projects.
The M anagement Committee Meetings 
w ere held on 17.3.2000 and 18.10.2000 
and the following rcconmiendations were 
made;
Nojnination o f  Dr, K.K. Appukuttan, Head
5.
Chairman
Member
Member
Member
M ember
M ember
M ember Secretary
o f  D iv is io n , M FD  as m e m b er  o f  the 
In s t i tu te  G r ie v a n c e  C o m m itte e  w as 
approved.
Re-appropria tion  o f  funds for the year 
1999-2000 under Plan and Non-Plan was 
approved
The Committee approved the proposal for 
creating  the  facility o f  guest house for 
CM FRI by converting its Type VI quarters, 
p u re ly  on  tem p o ra ry  bas is  su b je c t to 
ratification from the Council.
The proposal for com mencem ent o f  the 
construction o f  V  & VI floor of the existing 
C M FR I H eadquarters  L ab-cum -O ffice  
building during the IX  Plan period based 
on the EFC approval was considered and 
approved
The proposal for inclusion o f  the item of 
construction o f  a sea  wall for the Fish
b -
Farms at Mandapam Regional Centre of 
C M FR I in the IX Plan docum ents was 
approved
6. The IM C approved purchase o f  (i) one 
LCD Projector, (ii) one Lap-top Computer 
and (iii) two Audio Visual touch screen 
display for dissemination from the funds 
provided under the sub-head ‘Information 
TechnoJogy’ amounting to Rs. 9.00 lakh
7. Proposal for condemnation o f  Jeep No. 
M SM  9012 (W illys je e p )  o f  Tuticoriii 
Research Centre o f  CM FRI was approved.
STAFF RESEARCH COUNCIL
The SRC meeting o f  (he Institute was 
held on 22"^ &  23'^ June 2000 and the progress 
on the ongoing projects was discussed.
PARTICIPATION OF SCIENTISTS IN CONFERENCES, MEETINGS, 
WORKSHOPS, SYMPOSIA AND TRAINING IN INDIA AND ABROAD
N a m e  &  D e s ig n a t io n S y m p o s i u m /
S e m i n n r /
W o r k s h o p /
C o n f e r e n c e
O r g a n i s e d  b y P la c e D a te / s
D r. M o h a n  J o s e p h  M o d a y i l  
D ire c c o r
N a i io n a l  W o rk s h o p  
o n  T h e  C o d e  o f  
C o n d u e l  fo r  
R e s p o n s ib le  
F i s h e r ie s
B a y  o f  B e n g a l  
P r o g r a m m e
C h e n n a i S e p te m b e r  
2 9 -3 0 ,  2 0 0 0
E F C  d is c u s s io n s  
o n  t h e  X  P la n  
p r o p o s a l  o f  
C M F R I
N a t io n a l  B u re a u  
o f  F is h  G e n e t ic  
R e s o u r c e s
L u c k n o w O c to b e r  9, 
2000
I C A R  D ir e c to r s ’ 
C o n f e r e n c e
I n d ia n  C o u n c i l  
o f  A g r ic u l tu r a l  
R e s e a r c h
N e w  D e lh i O c to b e r  
1 2 -1 4 ,  2 0 0 0
M e e t in g  o n  
R e v a l id a t io n  o f  
P o te n t ia l  M a r in e  
F is h  Y ie ld
F is h e r y  Surx’e y  
o f  I n d ia
M u m b a i O c to b e r  
19 . 2 0 0 0
B r a in s to r m in g  
S e s s io n  o n  
M a n p o w e r  
R e q u i r e m e n t s  
a n d  H R D  in 
F is h e r ie s  S e c to r  
u n d e r  the
A M R D  P r o g ra m m e  
o f  E d u c a t io n  
D iv is io n ,  IC A R
C e n t r a l  In s t i tu te  
o f  F is h e r ie s  
E d u c a t io n
M u m b a i O c to b e r  
20-2 1 ,  2 0 0 0
N a t io n a l  S e m in a r  
o n  'S u s ta in a b le  
F is h e r ie s  fo r  
N u tr i t io n a l  
S e c u r i t y ’
I n d ia n  B a n k  
M a n a g e m e n t  
A c a d e m y  
( I M A G E )
C h e n n a i N o v e m b e r  2 9  to  
D e c e m b e r  
2 , 2 0 0 0
X X V I !  m e e t in g  
o f  th e  A c a d e m ic  
C o u n c i l
C e n t r a l  In s t i tu te  
o f  F is h e r ie s  
E d u c a t io n
M u m b a i D e c e m b e r  
14, 2 0 0 0
V ‘'' C o n v o c a t io n  
o f  C I F E
C e n t r a l  In s t i tu te  
o f  F is h e r ie s  
E d u c a t io n
M u m b a i D e c e m b e r
1 5 ,2 0 0 0
C h a i i e d  ihe  
S e s s io n  on  
P r o b le m s  a n d  
P r o s p e c t s  o f  
E n v i r o n m e n t  in  
th e  N e w  
M i l l e n n iu m
M a n g a lo r e
U n iv e r s i ty
M a n g a lo re D e c e m b e r  
16, 2 0 0 0
D r. V .S r ira m a c lia n d ra  M u r ty  
H e a d  o f  D iv is io n
M e e t in g  o f  the  
G r o u p  o n  M a r in e  
B io r e s o u r c e s
D e p t ,  o f  
O c c a n
D e v e lo p m e n t
N e w  D e lh i M a r c h  
1, 2 0 0 0
M e e t in g  o f  the  
T a s k  F o r c e  on  
S to c k  A s s e s s m e n t  
o f  D e e p  S e a  
F i s h e r y  R e s o u r c e s
- d o - M u m b a i M a r c h  
3 , 2 0 0 0
M e e t in g  on  
c o m p r e h e n s iv e  
M a r in e  F is h e r ie s  
P o l ic y
M iru s t ry  o f  
A g r ic u l tu r e ,  
G o v t ,  o f  In d ia
N e w  D e lh i M a r c h  
3 0 ,  2 0 0 0
S u b g r o u p  m e e t in g  
o f  t h e  W o rk in g  
G r o u p  o n  R ev a l id a t ic  
o f  P o te n t ia l  
M a r in e  F is h e ry  
R e s o u r c e s
-d o -
n
M u m b a i A p r i l  
12, 2 0 0 0
F o u r th  m e e t in g  o f  
th e  C o m m it te e  
o n  C o m p r e h e n s iv e  
M a r in e  F is h e r ie s  
P o l ic y
-d o - V is a k h a -
p a ti ia n i
Ju ly
19, 2 0 0 0
M e e t in g  o f  the  
W o rk in g  G r o u p  
o n  R e v a l id a t io n  
o f  P o te n t ia l  M a r in e  
F is h e ry  R e s o u rc e s  
in  th e  In d ia n  E E Z
-d o - C o c h i n O c to b e r  
4 ,  2 0 0 0
M e e t in g  o f  the  
W o rk in g  G r o u p
-d o - M u m b a i O c to b e r  
19, 2 0 0 0
o n  R e v a l id a l io n  
o f  P o te n t ia l  M a r in e  
F i s h e r y  R e s o u r c e s  
in  th e  h id ia n  E E Z
M e e t in g  o f  the  
T a s k  F o r c e  on  
M a r in e  B io re s o u r c e s  
D B T / D O D
D O D C o c h i n N o v e m b e r  
7 -8 ,  2 0 0 0
M e e t in g  o f  th e  
C o a s ta l  Z o n e  
M a n a g e m e n t  
A u th o r i t y  o f  
G o v e m in e n t  o f  
K e ra la
K e ra la
G o v e m m e n i
T r iv a n d r u n D e c e m b e r  
22 . 2 0 0 0
F i f t h  m e e t i n g  
o f  t h e  C o m m i t t e e  
o n  C o m p r e h e n s i v e  
M a r i n e  F i s h e r i e s  
P o l i c y
C I F T C o c h i n D e c e m b e r ,
2000
D r. R .  S a th ia d h a s  
H e a d  o f  D iv i s io n
T e c h n o lo g y  
A s s e s s m e n t  a n d  
R e f in e n ie n i  (T A R ) 
th r o u g h  In s t i tu te  
- V i l l a g e -L in k a g e -  
P r o g r a m m e  ( I V L P )  
I n ie r a c t io n  
W o r k s h o p
C e n t ra l  In s t i tu te  
o f  B r a c k i s h w a te r  
A q u a c u l t u r e
C h e n n a i M a r c h  
17 -18 , 2 0 0 0
P r o je c t  P r o p o s a l  
P r e p a n i to iy  M e e t in g  
U n d e r  th e  S p e c i f ic  
P r o g i a m m e  fo r  
R e s e a r c h ,  
T e c h n o lo g ic a l  
D e v e lo p m e n t  
a n d  D e m o n s t r a t io n  
o f  t h e  E u r o p e a n  
C o m m is s io n
N a n s e n  
E n v i r o n m e n ta l  
R e s e a r c h  C e n t r e ,  
In d ia  ( N E R C I )
A u g u s t  
2 4 -2 5 ,  2 0 0 0
P r o je c t  
D e v e lo p m e n t  
W o rk s h o p ,  to  
p r e s e n t  a 
p r o p o s a l  e n t i t le d
E n v i r o n m e n ta l  
E c o n o m ic s  
R e s e a r c h  
C o m m it te e ,  
In d i r a  G a n d h i
M u m b a i S e p te m b e r  
1 2 -1 3 ,  2 0 0 0
E n v i r o n m e n ta l  
E c o n o m ic  A n a ly s is  
o f  I n s h o re  
F i s h e r y  R e s o u r c e  
U t i l i s a t io n  o f  
C o a s ta l  K e ra la
I n s t i tu te  o f
D e v e lo p m e n t
R e s e a r c h
L a u n c h in g  
W o r k s h o p -  c u m  
o r ie n ta t io n  fo r  
A g r ic u l tu r a l  
T e c h n o lo g y  
I n f o rm a t io n  
C e n t r e s  (N A T P )
C e n t r a l  R e s e a r c h  
In s t i tu te  fo r  
D r y  la n d  
A g r ic u l tu r e
H y d e ra b a d O c to b e r  
1 8 -1 9 .  2 0 0 0
D r, R , N a r a y a n a  K u m a r  
S c ie n t i s t
N a t io n a l  C o n f e r e n c e  
o n  F is h e r ie s  
E c o n o m ic s ,  
E x te n s io n  a n d  
M a n a g e m e n t
C e n t r a l  In s t i tu te  
o f  F is h e r ie s  
E d u c a t io n
M u m b a i J a n u a r y  
5 -6 ,  2 0 0 0
F a c u l ty
U p g r a d a i io n
P r o g r a m m e
P o s t - G r a d u a t e
F a c u l ty
M a d r a s  S c h o o l  
o f  E c o n o m ic s
C h e n n a i S e p te m b e r  
4 -2 9 .  2 0 0 0
N e t  W o rk in g  
o f  S o c ia l  
S c ie n t i s t s
N a t io n a l  C e n t r e  
f o r  A g r ic u l tu r a l  
E c o n o m ic s  
a n d  P o lic y
M a d r a s
V e te r in a ry
C o l le g e ,
C h e n n a i
D e c e m b e i '  
2 7 .  2 0 0 0
S in t .  S h c c la  Im m a n u e l  
S c ie n t i s t
S e m in a r  o n  R u ra l  
F is h  M a r k e t in g  
in  In d ia
F is h e r ie s  
C o l l e g e  a n d  
R e s e a r c h  
I n s t i tu te
T u t ic o r in S e p te m b e r  
11- B ,  2 0 0 0
A n n u a l  R e v ie w  
M e e t in g  o f  T O T  
P r o je c t s  o f  
K e r a la  a n d  
L a k s h a d w e e p
K V K  C e n t ra l  
P la n ta t io n  a n d  
T u b e r  C ro p s  
R e s e a r c h  
In s t i tu te  (C P C R I )
K a s a rg o d O c to b e r  
2 3 -2 4 .  2 0 0 0
D r. R .  P a u l  R aj 
H e a d  o f  D iv is io n
F o u r th
W o rk s h o p  o f  
N A T P  C o a s ta l  
A g rt> -E co  
S y s te m s
C e n t r a l  M a r in e  
F i s h e r ie s  
R e s e a r c h  In s t i tu te
C o c h in J a n u a r y  
2 8 -3 0 .  2 0 0 0
■4 1 4 3
X X V I  A c a d e m ic  
C o u n c i l  M e e t in g
C e n t ra l  In s t i tu te  o f  
F is h e r ie s  E d u c a t io n
M u m b a i  
15, 2 0 0 0
J u ly
T r a in in g
p r o g r a m m e
o n  " A g i ic u l iu ra l
R e s e a r c h
P r io r i t iz a t io n
T e c h n iq u e s ”
N A A R M H y d e r a b a d A u g u s t  
2 1 - 2 6  2 0 0 0
X X V I I  A c a d e m ic  
C o u n c i l  M e e t in g
C e n t ra l  In .stitute o f  
F i s h e r ie s  E d u c a t io n
M u m b a i  
14 . 2 0 0 0
D e c e m b e r
D r .  P .C . T h o m a s  
Sr. S c ie n t is t
W o rk s h o p  on  
C h r o m o s o m e  
a n d  G e n e  
M a n ip u la t i o n  
T e c h n iq u e s  
in  F is h e s
M a d u r a i
K a m a ra j
U n iv e rs i ty
M a d u r a i O c to b e r  
3 -2 4  2 0 0 0
D r, P. J a y a s a n k a r  
S c ie n t i s t  (S r. S c a le )
S u m m e r  S c h o o l  
o n  A q u a c u l tu re  
B io te c h n o lo g y
C e n t r a l  In s t i tu te  
o f  F r e r s h w a te r  
A q u a c u l t u r e
B h u b a ­
n e s w a r
J u n e  12 to  
J u ly  3 ,  2 0 0 0
M e e t in g  to  
R e v ie w  
P r o g r e s s  u n d e r  
R e s e a r c h  P ro je c ts  
a n d  M a n a g e m e n t  
A c t io n  P la n s  
u n d e r  B io s p h e r e  
R e s e r v e  S c h c m e
K e r a la  F o re s ts  
R e s e a r c h  In s t i tu te  
( K F R I )
P e e c h i S e p te m b e r  
8-11 , 2 0 0 0
N a t io n a l  S e m in a r  
o n  B io d iv e rs i ty  
C o n s e r v a t io n  &  
M a n a g e m e n t  
w i th  sp e c ia l  
e m p h a s i s  o n  
B io s p h e re  
Reserve.?
E n v i r o n m e n ta l  
P l a n n in g  &  
C o o r d in a t io n  
O r g a n iz a t io n
B h o p a l N o v e m b e r  
2 4 -2 7 ,  2 0 0 0
D r. K .S .  S o b h a n a  
S c ie n t i s t
S u m m e r  S c h o o l  
o n  R e c e n t  
A d v a n c e s  in  
M a r in e
B io te c h n o lo g y
C e n t r a l  In s t i tu te  
o f  F is h e r ie s  
E d u c a t io n
M u m b a i A u g u s t  
7 -2 7 .  2 0 0 0
S u m n i e r  S c lio o j 
o n  R e c e n t  
A d v a n c e s  in  
F i s h  a n d  
S l ie i l f is h  
H e a l th  
M a n a g e m e n l
C o l le g e  o f  
F is h e r ie s
M a n g a lo r e N o v e m b e r  
6 -2 5 ,  2 0 0 0
D r. K .K .  A p p u k u t ta n ,  
H e a d  o f  D iv is io n
M e e t in g  w ith  
t h e  F is h e r ie s  
S e c re ta ry  
a n d  F is h e r ie s  
D i r e c to r
G o v t ,  o f  K e ra la T r iv a n d r u m M a r c h  
10. 2 0 0 0
E x p e r t  C om iTiiltee  
m e e t in g  f o r  the  
fo r m u la t io n  o f  
F is h e r ie s  M a s te r  
P la n  f o r  K e ra la
D e p t ,  o f  
F is h e r ie s ,  G o v t ,  
o f  P o n d ic h e r ry
T r iv a n d r u m M a y
2 7 -2 8 ,  2 0 0 0
W T O  S u b ­
c o m m i t t e e  
m e e t in g
M P E D A T V ivandrum J u ly
3 1 .  2 0 0 0
S h r i  T .S .  V e la y u d h a n  
Sr. S c ie n l is i
F is h e r ie s  E x p e i t  
C o m m i t t e e  M e e t in g
C o r p o r a t i o n C o c h i n J u n e  2 .  
2000
Dr.V. K r ip a ,  
S r  S c ie n t is t
F i s l i e r i e s  E x p e r l
C o n m i t t e e
M e e t i n g
C o r p o r a t io n  
o f  C o c h in s
C o c h i n J a n u a iy  2 8 .  
2000
D r.K . S u n i lk u r a a r  M o h a in e d ,  
S c ie n t i s t  (S r. S c a le )
N a t io n a l  S e m in a r  
o n  S h r im p  F a n n in g
K o d u n g a l lo r e O c to b e r  
14 . 2 0 0 0
D r.P .L a x m ila th a ,  
S c ie n t is t  (S r. S c a le )
C la m  F a rm in g  
T r a in in g  to  
S H G  (w o m e n )
F is h e r ie s
D e p t .
A r o o k u t ty N o v e m b e r  
16. 2 0 0 0
D r .S h o j i  J o se p h ,  
S c ie n t i s t
B r a in  S to r m in g  
S e s s io n  on  
C o n s e r v a t io n  o f  
E n d a n g e r e d  
M a r in e  A n im a ls  
a n d  C o ra ls  
o f  G u l f  o f  
M a n n a r  a n d  
M a s s  A w arene.ss  
C a m p a ig n  a n d  
In a u g u ra l  fu n c t io n
N a t io n a l  B u re a u  
o f  F is h  G e n e t ic  
R e s o u r c e s  a n d  
F i s h e r ie s  C o l le g e  
a n d  R e s e a i c h  
I n s t i tu te
F is h e r ie s
C o l le g e  a n d
R e s e a r c h
In s t i tm e
( F C & R I ) .
■R i t i c o r in ,
A u g u s t  
10-1 1 ,  2 0 0 0
o f  F is l ie n n c n  
F o r u m  fo r  
P r o te c l io n  o f  
O u r  S e a s
D r. E .V . R a d l ia k i i s h n a n  
H e a d .  C F D
T r a in in g  on  
S e n io r  L e v e l  
P r o g r a m m e  on  
A g r ic u l tu r a l  
S c ie n t i s t  
D e v e lo p m e n t  
fo r  P e rs o n a l  
a n d
O r g a n iz a t io n a l
E f fe c t iv e n e s s N A A R M H y d e r a b a d J u ly
1 7 -2 7 .  2 0 0 0
N a t io n a l  S e m in a r  
o n  In d ia n  
A q u a c u l tu re  
a n d  C o a s ta l  
Z o n e
M a n a g e m e n t  
( in  H in d i )
C e n t ra l  
In s t i tu te  
o f  F is h e r ie s  
E d u c a t io n
M u m b a i S e p te m b e r  
7 -8 .  2 0 0 0
S lu i  K .P . S a id  K o y a  
S c ie n t is i  (S r .  S c a le )
R e g io n a l  
m e e t in g  o f  
K V K s  a n d  
T T C s
K e ra la
A g r ic u l tu r a l
U n iv e r s i ty
M a n n u th y ,
T r i c h u r
M a y  14, 
2000
Z o n a l
W o rk s h o p  o f  
K V K s  a n d  
T T C s
K r is h i  V ig y a n  
K e n d ra ,  C e n t r a l  
P la n ta t io n  C r o p s  
R e s e a r c h  In s t i tu te
K a s a rg o d O c to b e r  
2 8 -2 9 ,  2 0 0 0
S h r i  J o e  K .  K iz h a k u d a n  
S c ie n t i s t
W o rk s h o p  o n  
C u r r e n t  S i tu a t io n  
in  F is h e r ie s  
S e c to r  in  G ii ja ra ts
G u ja r a t  In s t i tu te  
o f  D e v e lo p m e n t  
R e s e a r c h  ( G I D R )
A h m e d a b a d A u g u s t  
4 ,  2 0 0 0
W o rk s h o p  o n  
M a r in e  F is h e r ie s  
R e s e a r c h  in  
G u ja ra t
G u ja r a t  S ta te
F is h e r ie s
D e p a r tm e n t
V e ra v a l S e p te m b e r  
1-2 ,  2 0 0 0
W o rk s h o p  in  
c o n n e c t io n  
w i th  th e  N A T P  
F u n d e d  P ro je c t  
Im p a c t  o f  D a m s
C M F R I ,
M a n g a lo r e
D e c e m b e r  
9 - 1 0 .  2 0 0 0
Dr. V .D . D e s h m u k h  
Sr. S c ie n t is t
C o n s u l t a t i v e  
G i o u p  M e e t in g
F S l M u m b a i J a n u a iy  
6 , 2 0 0 0
In le rn a t io n a l  
C o n f e r e n c e  o n  
P r o b in g  in 
B io lo g ic a l  
S y s te m s
D e p t ,  o f  
Z o o l o g y
T h e  In s ti tu te  
o f  S c ic n c e ,  
M u m b a i
F e b r u a r y  
7 -1 1 ,  2 0 0 0
B r a in s to r m in g  
S e s s io n  o n  
M a n p o w e r  
R e q i i i r e in e n ts  
a n d  H R D  
in F is h e r ie s  
S e c to r
C e n t ra l  
I n s t i tu te  o f  
F i s h e i i c s  
E d u c a t io n
M u m b a i O c to b e r  
20-2 2 ,  2 0 0 0
S h r i  M .Z .  KJian 
Sr. S c ie n t is i
X X X I I I  
C o n s u l i a t i v e  
G r o u p  M e e t in g
F S I M u m b a i M a y  11, 
2000
Dr, V.V. S in g h  
Sr. S c ie n t is t
N a t io n a l  S e m in a r  
o n  P o p u la r i s a t io n  
o f  F isherie .s , 
D a i r y in g ,
P o u l t r y  a n d  
P ig g e ry  
V o c a t io n a l  
C o u r s e s
D a iry
S c ie n c e s
In s t i tu te ,
M u m b a i F e b r u a r y  
1 6 -18 . 2 0 0 0
N a t io n a l  
S e m in a r  o n  
In d ia n  
A q u a c u l t u r e  
a n d  C o a s ta l  
Z o n e  M a n a g e m e n t
C e n t r a l  In s t i tu te  
o f  F is h e r ie s  
E d u c a t io n
M u m b a i S e p te m b e r  
7 -8 .  2 0 0 0
S h r i  P .U . Z a c l ia r ia  
S c ie n t is t  (S r. S c a le )
N a t io n a l  B io d iv e rs i l>  
S t r a t e g y  a n d  A c tio n  
P la n  ( N N S A P )  
M e e t in g  a s  a  
M e m b e r  o f  the  
W o rk in g  G r o u p
M a n g a lo r e
U n iv e r s i ty
M a n g a lo r e A u g u s t
2 6 ,2 0 0 0
D r. P .K . K r is h n a k im ia r  
S c ie n t is i  (S r. S c a le )
T r a in in g  p r o g r a m m e  
o n  C o a s ta l  Z o n e  
M a n a g e m e n t
I n d ia n  C o u n c i l  
o f  A g r ic u l tu r a l  
R e s e a r c h
C o l le g e  o f
F is h e r ie s .
M a n g a lo r e
J a n u a ry  
1 0 -1 9 ,  2 0 0 0
S h r i  A .P . D in e s h b a b u  
S e ie m is t
T r a i n in g  on  
M ic r o s o f t  
O f f i c e  9 7 ( 1 )
I n d ia n  A g r ic u l tu r  
S ta t i s t ic s  R e s e a r c  
I n s t i tu te
;  N e w  D e lh i  
ti
J a n u a r y  31 to  
F e b r u a r y  5, 
2000
Dc. A .P . L ip to n  
S r .  S c ie n t is t
N a t io n a l  S e m in a r  
o n  M a r in e  
B io d iv e r s i ty
IC A S N a g e r c o i l M a r c h  
2 5 -2 6 ,  2 0 0 0
S u m m e r  In s t i tu te  
o n  P r in c ip le s  
&  M e th o d o lo g ie s  
in  M a r in e  
B io t e c h n o l o g y
IC A S N a g e r c o i l M a y
2 2  (0 J u n e  
I I ,  2 0 0 0
S m t .  K .N .  S a le e la  
S c ie n t i s t
N a t io n a l  S e m in a r  
o n  S u s ta in a b le  
F i s h e r ie s  fo r  
N u tr i t io n a l  S e c u r i ty
M a d u r a i
K a m a ra j
U n iv e r s i ty
M a d u r a i N o v e m b e r  
2 9  t o  D e c e n )b e r  
2 , 2 0 0 0
Dr. M .R a ja m a n i  
Sr. S c ie n t is t
N a t io n a l  S e m in a r  
o n  S u s ta in a b le  
F i s h e r ie s  fo r  
N u t r i t io n a l  
S e c u r i t y
N a t io n a l  
A c a d e m y  
o f  A g r ic u l tu r a l  
S c i e n c e s  a n d  
M a d u r a i  K a m a ra j  
U n iv e r s i ty
C h e n n a i N o v e m b e r  3 0  to  
D e c e m b e r  2 ,  
2000
S n it .  P .S . A s h a  
S c ie n t is t
In te rn a t io n a l  l y a in in g  
W o r k s h o p  o n  
M e th o d o l o g ie s  
f o r  t h e  A s s e s s m e n t  
o f  B io d iv e r s i ty  
in  E s tu a r ie s ,  
M a n g r o v e s  a n d  
C o a s ta l  W a te r s
C A S  in  M a r in e  
B io lo g y ,  
A n n a m a la i  
U n iv e rs i ty
P a r a n g ip e t t a i M a r c h  2 -1 6 ,  
2000
D r. H .  M o h a m a d  K a s im  
Sr. S c ie n t is t
W o r k s h o p  o n  
C o n s e r v a t io n  
o f  T u r t l e s
W i ld  L i f e  In s t i tu te  
o f  In d ia ,  D e h r a d u n  
w i th  S m i th  
S o n ie n  In s t i tu te
^ a ja h m u n d r y F e b r u a r y  
21 , 2 0 0 0
W o r k s h o p  o n  
B io t e c h n o l o g y  
B a s e d  P r o g ra m m e s  
f o r  W o m e n  a n d  
R u ra l  D e v e lo p m e n t
D e p a r tm e n t  
o f  B io te c h n o lo g y .  
N e w  D e lh i
< a k in a d a O c to b e r  
19 -20 , 2 0 0 0
S e m in a r  on  
W e t la n d ,  E c o lo g y ,  
E c o n o m y  a n d  
S u s ta in a b i l i ly
D e p a r tm e n t  o f  I 
Z o o lo g y ,  S .K .R .  
C o l le g e
l a j a h m u n d r y O c to b e r  
2 8 .  2 0 0 0
L'
D r. M .  V i ja y a k u m a r a n  
1 S r . S c ie n t is t
M e e t in g  on
L o b s t e r
C o n s e r v a t io n
M a r in e  P r o d u c ts  
E x p o r t  
D e v e lo p m e n t  
A u th o r i t y
Cochin M a y  23, 
2000
M e e t in g  o n  
L o b s te r  
C o n s e r v a t io n  
w i th  tlie
L o b s te r  E x p o r te r s  
o f  M a h a r a s h t r a  
&  G u ja r a t
M a r in e  P n x lu c i s
E x p o r t
D e v e lo p m e n t
A u th o r i ty ,
C o c h i n
M u m b a i J u ly  17. 
2000
M e e t in g  o n  
L o b s te r  
C o n s e r v a t io n  
w i th  th e  L o b s te r  
E x p o r te r s  o f  
T a m il  N a d u
M a r in e  P r o d u c ts  
E x p o r t  
D e v e lo p m e n t  
A u th o r i t y
C o c h in J u ly  21 . 
2000
S e m in a r  o n  
C h r o m a to g r a p h y  
a n d  W a te r  
Q u a l i ty  
M e a s u r e m e n t
E M E R C K T a j
C o r o m a n d e l ,
C h e n n a i
A u g u s t  3 1 .
2000
S h r i  M .  S iv a d a s
S c ie n t i s t  (S r. S c a le )
W i ld  l i fe
C e le b i 'a t io n s
S c ie n c e  a n d
T e c h n o lo g y
M in ic o y O c to b e r
7 ,  2 0 0 0
K is a n  m e la C P C R I
R e g io n a l
C e n t r e
M in ie o y N o v e m b e r  
2 0 -2 3 .  2 0 0 0
D r. P. N a m m a lw a r ,  
Sr. S c ie n t is t
W o rk s h o p  o n  
th e  a p p l ic a t io n  
o f  f o ^  q u a l i ty  
a n d  s a fe ty  
m e a s u re s  
in c lu d in g  
H A C C P  
p r in c ip le s  
in  fo o d  
in d u s t ry
E x p o r t  In s p e c t io n  
C o u n c i l  o f  Ind ia ,  
M in i s t r y  o f  
C o m m e r c e  a n d  
F A O
C h e n n a i J a n u a r y  
2 9 -3 1 ,  2 0 0 0
W o r k s h o p /
S e m in a r
a n d
T e c h n iq u e s  
in  E n v i ro n m e n ta l  
T o x ic o lo g y
P o s tg r a d u a t e  
I n s t i tu te  o f  
B a s ic  M e d ic a l  
S c ie n c e s ,  
U n iv e r s i ty  o f  
M a d r a s
C h e n n a i M a r c h  
20- 2 2 .  2 0 0 0
R e g io n a l  S e m in a r  
o n  P r o d u c t iv i ly  
o f  C o r a l  re e fs  
ill G u l f  o f  
M a n n a r
P o s t  g ra d u a te  
D e p a r i in e n i  o f  
Z o o lo g y ,  
K a in ra j  
C o l le g e
T u t ic o r in M a r c h  11-12. 
2000
D r. T .M . Y o h a n n a n  
Sr. S c ie n t is t
S a s t t a  S a n g a n ia m  
O rg a n iz in g  
C o m i iu t t e e  
m e e t in g
C a l ic u i A p r i l  11-12, 
2000
D r. P.P. P il la i ,
D r.  N .G .K .  P il la i .
D r.  K .K .  A p p u k u t ta i i ,  
D r.  R .  P a u l  R a j .
D r.  R- S a rv e s a n .
D r. M .  V i ja y a k in n a r a n .  
D r.  P. N a m ra a lw a r .
D r. G .  S y d a  R a o .
S h r i  D .C .V . E a s te rs o i i ,  
S h r i  S .  D h a rm a ra j ,
S h r i  M .  S iv a d a s ,
D r. M a n p a l  S r id h a r  a n d  
D r. H .  M o h a m e d  K a s im
S y m p o s iu m  
o n  E c o f r ie n d ly  
M a r ic u l tu r e  
T e c h n o lo g y  
P a c k a g e s  -  
A n  U p d a te
M a r in e
B io lo g ic a l
A s s o c ia t io n
o f  In d ia
a n d  C e n tra l
M a r in e
F is h e r ie s
R e s e a r c h
I n s t i tu te
M a n d a p a m
C a m p
A p r i l  2 5 -2 6 .  
2000
D r. V .S .R .  M u n y ,
N .G .K .  P il la i ,
D r. R .  S a th ia d h a s .
S h r i  K .N .  K u ra p .
D r .  M .  S r in a th ,
D r. E .V . R a d h a k r i s h n a n .  
D r. E .  V iv e k a n a n d a n  a n d  
M r s .  S h e e la  Im m a n u e l
N a t io n a l  
C o n s u l t a t i v e  
P la n n in g  
W o rk s h o p  o f  
t h e  P r o je c t  
A D B - R E T A  
5 7 6 6  : S u s ta in a b le  
M a n a g e m e n t  
o f  C o a s ta l  
F i s h  S to c k s  
in  A s ia
ICLARM/
C M F R I
C o c h i n A u g u s t  1-3, 
2000
D r, N .G .K .  P il la i .
D r. R .  S a th ia d h a s .
D r. P N . R .  N a ir ,
D r. S .  S iv a k a m i ,
D r. L .  K r is h n a n ,
D r. P. J a y a s a n k a j '  a n d  
S h r i  P .U . Z a c h a i i a
N a t io n a l  W o rk s h o p  
o n  I m p a c t  o f  
T r a w l in g  on  
S e a  B o t to m  
E c o lo g y  a n d  
E f fe c t iv e n e s s  o f  
M o n s o o n  T ra w l 
B a n  on
R e ju v e n a t io n  o f  
F is h  W ea lth
C o c h i n  U ii iv e rs i ly  
o f  S c ie n c e  a n d  
T e c h n o lo g y
C o c h i n A u g u s t  7 .  
2000
D r.  P R  P il la i , N a t io n a l  W o rk s h o p C e n t ra l  M a r in e C o c h i n S e p te m b e r
D r, V .S .R . M iir ty  
D r, N .G .K .  P il la i .
D r .  K .K . A p p u k m ia n ,
D r. P .N .K . N a ir ,
D r. S .  S iv a k a m i  
D r. C .  M iil l i iah ,
D r. M a n p a l  S r id h a r  
D r ,  V. K rip a ,
D r .  K .  S i in i tk u in a r  M o h .im e d
S m i ,  U .  G a n g a  an d
S h r i  T .S ,  B a la s u h ra i t ia n ia n
o n  S c o m b ro id s F is h e r ie s
R e s e a r c h
In s t i tu te
1 9 -2 0 ,
2000
D r. K ,K ,  A p p u k ii l ta n ,
S h r i  S .  D h a rm a ra j .
D r. V. K rip a ,
D r. K .  S u n i l k u m a r  M o h a m e d  
a n d  D r. P, L a x m ila ih a
F irs t  N A T ?  
W o r k s h o p  o n  
P e a r l
M a r ic u l lu re
C e n t r a l  M a r in e  
F i s h e r ie s  
R c s c a r c h  
I n s i i tu le
C o c h i n F e b ru a ry
2 8 -2 9 ,
2000
D r,  K ,K .  A p p u k u i ia n ,
S h r i  S .  D h a rm a ra j .
D r .  K , S u D ilk u m a r  M o l ia in e d  
a n d  Dr, P, L a x m ila ih a
S e c o n d  N A T P  
W o rk s h o p  on  
P e a r l
M a r ic u l lu re
C e n t ra l  M a r in e  
F is h e r ie s  R e s e a r c t  
I n s t i tu te
V iz h in i ja m M a r c h
2 9 - 3 0 ,
2000
D r, V. K r ip a  an d  
D r .  S h o j i  J o s e p h
T h i r d  N A T P  
W o rk s h o p  o n  
P e a r l  M a r ic u l tu re
C e n t ra l  M a r in e  
F i s h e r ie s  
R e s e a r c h  
I n s t i tu te
V iz h in i ja m O c to b e r
1 7 -2 0 ,
2000
D r, M - V i ja y a k u m a r a n .  
D r, P, J a y a s a n k a r  ni)d 
D r. M a n p a l  S r id h a r
F i f lh  In d ia n
F is h e r ie s
F o ru m
A s i a n  F is h e r ie s  
S o c ie iy ,  In d ia n  
b ra n c h
C e n t ra l  
In s i i tu le  
o f  F r e s h w a te r  
A q u a c u l tu re .  
B h u b a n e s w a r
J a n u a r y
1 7 -2 0 ,
2000
D r.  K .S .  S o b h a n a  a n d  
S h r i  A .P . D in e s h b a b u
S u m m e r  S c h o o l  
o n  R e c e n t  
A d v a n c e s  in 
M a r in e
B io te c h n o lo g y
C e n t ra l  In s t i tu te  
o f  F is h e r ie s  
E d u c a t io n
M u m b a i A u g u s t
7 -2 7 .
2000
D r. V. K r ip a  a n d  
D r. M a n p a l  S r id h a r
N a t io n a l  S e m in a r  
o n  O ff ic ia l  
L a n g u a g e  on  
P o l lu l io n  o f  
A q u a t ic  
E n v i r o n n ie n i  
a n d  its 
I m p a c t  on  
F is h e ry  
R e s o u r c e s
C e n t ra l  
In s l i lu te  o f  
F is h e r ie s  
T e c h n o lo g y
C o c h i n S e p ie m b e r  
6 -7 ,  2 0 0 0
D r. V.V. S in g h ,
S lir i  S .G .  R a je ,
S m t .  P.T. S a ra d a ,
S in t .  G e e th a  S a s ik u m a r  
a n d  M s .  L a x in i  P i l la i
T r a in in g  
P r o g r a m m e  o n  
C o m p u te r  
A p p l ic a t io n s  
in  F is h e r ie s
C e n t ra l  
In s t i tu te  o f  
F is h e r ie s  
E d u c a t io n
M u m b a i N o v e m b e r  1 6  to
D e c e m b e r
6 ,200
D r. P .C . T h o m a s ,
D r. P. L a x in i l a t l ia  a n d  
D r. S h o j i  J o s e p h
H in d i
W o rk s h o p
C e n t r a l  M a r in e  
F is h e r ie s  
R e s e a r c h  
In s t i tu te
C o c h i n D e c e m b e r  
1 9 -2 0 ,  2 0 0 0
D r. V .D . D e s h m u k h ,  
S s h r i  M .Z .  K h a n  a n d  
Dr. V.V. S in g h
W o rk s h o p  o n  
O v e r c a p a c i ty  v is  
a  v i s  F i s h e r y  
R e s o u r c e s  in  
t h e  S e a
A n ia i a J u ly
21-2 2 ,  2 0 0 0
D r. V .D . D e s h m u k h ,  
S h r i  S .G .  R a j e  a n d  
D r. V.V. S in g h
N a t io n a l  
C o n f e r e n c e  o n  
F is h e r ie s  
E c o n o m ic s ,  
E x t e n s io n  a n d  
M a n a g e m e n t
C e n t r a l  
In s t i tu te  o f  
F is h e r ie s  
E d u c a t io n
M u m b a i J a n u a r y  5, 
2000
D r. C .  M u th i a h  a n d  
S h r i  A .P . D in e s h b a b u
W o rk s h o p  o n  
S a te l l i te  B a s e d  
P o te n t ia l  
F i s h e r y  Z o n e  
P r e d ic t io n s
I N C O I S  a n d  
K a r n a ta k a  
S ta te  R e m o te  
S e n s in g  
A p p l ic a t io n  
C e n t r e
M a n g a la o r e N o v e m b e r  
2 7 ,  2 0 0 0
D r.  G .  N a n d a k u m a r ,
D r .  K -N - R a ja n ,
D r. L .  K r is h n a n ,
M r s .  S h e e la  Im m a n u e l ,  
D r .  S .  A s h a l e ih a  a n d  
D r. C .  R a m a c h a n d r a n
10''’ S w a d e s h i
S c ie n c e
C o n g r e s s
S w a d e s h i
S c ie n c e
M o v e m e n t
C o c h i n N o v e m b e r  
7 -9 ,  2 0 0 0
D r. S .  A s h a l e th a  a n d  
D r .  C .  R a m a c h a n d r a n
O n e  d a y  
W o r k s h o p  on  
P r o b le m s  
a n d  P r o s p e c ts  
o f  p ra w n  
p e e l in g  in  
K e ra la
A ll  K e ra la  
P r a w n  P e e l in g  
O w n e r ’s 
A s s o c ia t io n
E r a m a l l o o r J u ly  7 ,  2 0 0 0
Dr. A .K .V . N a s s e r  a n d  
D r. S .R .  K r u p e s h a  S h a n i ia
N a t io n a l  S e m in a r  
o n  P r o b le m s  
C o n f r o n t i n g
K o d i in g a l lu r O c to b e r  
14, 2 0 0 0
P r a w n  F a rm e rs  
in  K e ra la
D r .G .  S y d a  R a o  aiici 
U .  R a jk u m a r
N aE ional 
W o r k s h o p  o n  
T r e n d s  in 
O c e a n  S c ie n c e s  
21“ c e n tu ry  
(T O S  -2 K + )
N a t io n a l  In s ti tu te  
o f  O c e a n o g r a p h y ,  
R e g io t ia l  C e n t r e
V is a k h a -
p a tn a m
S e p te m b e r
2 5 -2 6 ,
2000
D r. E .V . R a d h a k r i s h n a n  
a n d  D r. P. N a m m a lw a r ,
N a t io n a l  S e n i in a r  
acid E x h ib i t io n  
o n  S u s ta in a b le  
F is h e r ie s  a n d  
A q u a c u l tu re  
fo r  N u lr i l io n a l  
S e c u r i ty
N a t io n a l  
A c a d e m y  
o f  A g r ic u l tu r a l  
S c ie n c e s .  I C A R ,  
M a d u r a i  K a n ia ra j  
U n iv e r s i ty  a n d  
A q u a c u l t u r e  
F o u n d a t io n  
o f  I n d ia
C h e n n a i N o v e m b e r  2 9  to  
D e c e m b e r  
2 , 2 0 0 0
S h r i  K .K . P h i l ip o se  
a n d  S h r i  P .K . A so k a i)
P r o je c t  
C o m ji i i l ie e  
M e e t in g  on  
K a n n u r  O c e a n  
P a rk
K a n n u r
C o l le c i o r a ie
K a n n u r J u ly  13, 
2000
D r. R .  S a r v e s a n  a n d  
D r. P. N a tn m a lw a r
E x p e r t  G r o u p  
M e e t in g  o f  the  
C o a s ta l  a n d  
M a r in e  
E c o s y s le m s  
o f  t h e  N a tio n a l  
B io r e s o u r c e s  
D e v e lo p m e n t  
B o a r d  s p o n s o r e d  
b y  D e p a i lm e n t  
o f  B io te c h n o lo g y
M .S .S w a m in a th a n
R e s e a r c h
P o u n d a l io n .
C h e n n a i N o v e m b e r  2 7 ,  
2000
T ra in e e  f r o m  B a h r a in  im p la n t in g  n u c lc u s  in  T carl 
o y s te r  a t  th e  S liellfish  L a b o ra to r y  o f  th e  In s ll lu tc  
a t  'IXilicorin.
D r.E .G .S ilas ,  F o r m e r  D irec to r ,  C M F R I ,  
d e liv e r in g  (h e  a d d re s s  d u r in g  (h e  b r a in  s to rm in g  
session  a t  C och in
S r i  I l u k u m  D eo  N a ra y a n  Yadav, Ih e  H o n o u ra b le  
U n ion  M in is t e r  o f  S la te  fo r  A g r ic u l tu re ,  G o v t,  of 
I n d ia ,  fe lic i ta te d  by  D r. V.N. P ii la l ,  D ire c to r  
d u r in g  h is  visit to  C M F R I
Prof. (D r) M o h a n  J o se p h  M odayii ,  D irector, 
C M F R I  d e livering  th e  w elcom e a d d re ss  a t  N ational 
W o rk sh o p  on Scom hro ids,  a t  C M F K I,  Cochin
cS=-
M e e tin g  o f  th e  R e s e a rc h  A d v iso ry  C o m m it te e  o f 
C M F R I  a t  C och in
N ew  m o b ile  v a n  o f  Ih e  In s ti tu te
NiixmI inuiswiponScoiimo/os
*
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WORKSHOPS, SYMPOSIA, 
SEMINARS ETC. ORGANISED
1. A  w o rk sh o p  on  m u sse l fa rm in g  w as 
organised at Mangalore Research Centie of 
CM FRI on 20'^ January 2000 to popularise 
mussel culture and create awareness about 
the technoJogy available with »he Institute.
2. A Marine Aquarium Show was arranged at 
Kanakakunnu Palace, Trivandrum during 
January 2000 in connection with Flow er 
Show  2000 and the C M FR I, Vizhinjam 
C e n tre  w on the  p r ize  fo r  bes t m arine 
aquarium.
3. An Open House was held at the Karapad 
Complex o f  Tuticorin Research Centre of 
CM FRI from  8-10 M arch 2000 wherein 
various mariculture technologies developed, 
ornam ental fishes and activ ities o f  the 
Centi'c were displayed and demonstrated to 
the Public.
4. A  National Symposium on “ Eco-friendly 
Mariculture Technology Packages -  an U p­
d a te"  w as o rg a n iz e d  d u r in g  25-26"' 
A pril,2000 at the M andapam  Regional 
Centre o f  CM FRI in collaboration with the 
Marine Biological Association o f  India.
5. A  Hindi workshop was organised at Minicoy 
Research Centre on 6-6-2000
6 .
7.
9.
A  National Consultative Planning Workshop 
o f  the Project ADB-RETA 5766 Sustainable 
Management o f  Coastal Fish Stocks in Asia 
was jointly organised by ICLARM/CMFRI 
at CMFRI, Cochin during 1-3 August, 2000.
O rg a n ise d  and c o n d u c te d  a N a tio n a l 
W o rk sh o p  on S c o m b ro id s  a t C M F R I, 
Cochin during 19-20 September, 2000.
F ie ld  E x p e r ie n c e  T ra in in g  (F E T ) w as 
conducted  fo r 6  ARS S cien tis ts  o f  7 P ‘ 
FOCARS deputed by NAARM, Hyderabad 
at Mandapam Regional Centre o f  CMFRI 
for a period o f  one month from 9.10.2000 
to 8.11.2000.
Training on pearl oyster seed production, 
farming and pearl production was conducted 
at Tuticorin Research Centi e  of CMFRI from 
16.11.2000 to 30.12.2000. Four candidates 
from Bahrain Society for Pearls and Oysters, 
sp o n so red  by  G o v ern m e n t o f  B ah ra in  
through Govt, o f  India were given the 
training.
W o m e n  C e l l  o f  t h e  H o m e
C 1 .U 8  M r  t .  
s T V f  (le c B B
C M F R I  C
In a u g u ra l io n  o f  “ C h a r i ty  F u n d ”  o f  th e  In s t i tu te  by 
P ro f.  M .K . S a n u
C o c h in at
^  K « ia d h a r a n  in a u g u ra t in g  the
DISTINGUISHED VISITORS
C ochin
Shri S. A m arasekara, Secretary, M inistry of 
Fisheries and Aquatic Resources DevelopmenI, 
Colombo
3 member delegation from National Institute of 
Agricultural Research (INRA), Moiacow.
S hri H u k u m d eo  N aray a n  Y adav, H o n ’b le  
Minister of State for Agriculture, Govi. o f  India
Quinquennia] Review Team compromising Dr.
S.D. Tripathi (Former Director, CIFE, Mumbai) 
as Chairman, Dr. D. Sudarsan (Foi nier DG, FSl) 
and  Dr. K. M u ra lid h a r  (P ro f.  & H ead  o f  
Department of Zoology, University of Delhi), Dr. 
N.C. Ganguli (former ADO, ICA) and Dr. M.N. 
Kutly (foiinerly o f  FAO/NACA) as members.
Shri Babubhai Bokharia, Hon’ble Minister of 
Fisheries, Gujarat Slate and Shri N.A. Vhora, 
IAS, Commissioner of Fisheries, Gujaiat
Prof. N. Balakrishnan Nair, Ex. Chairman, State 
C o m m itte e  on S c ie n c e ,  T e c h n o lo g y  & 
Environment & Secretary to the Govt, o f  Kerala
Dr. K. Radhakjislina, Retd. ADG (M.Fy), ICAR, 
New Delhi
Dr. M. Umamaheswara Rao, Professor o f  Botany 
(Retd), Andhra University, Waltair
T lilicorin
Sri N.V.Madhavan, IAS, Principal Secretary, 
Fisheries, GovernmenI o f  Keiala, Trivandrum
S hri R .P ra b h a k a ra n ,  D ire c to r  o f  
Fisheries,Government o f  Kerala. Trivandrum
Shri K.K.Ravindran, Ciiief Engineer, Harbour 
Engineering Department, Trivandrum
Shri W.S.A. Kanthiah, General Manager, Heavy 
Water Plant, Tulicorin
Shri V.Jeyaraman, Executive Director, SPIC, 
Tuticorin
Shri R.Henry, Municipal Chairman, Tuticorin 
Municipality, Tliticorin
Shri Bharathi Raaja, Film Director. Chennai
Dr. A.G.Ponniah, Director, NBFGR, Lucknow
S hri A n sa r  A ll, D ire c to r  o f  F ish e r ie s ,  
Government of Tamil nadu, Chennai
Dr.K.S.K.Vehiiani, Editor Gazaetteer, Chennai
Mrs. Vasanthi, Editor, India Today. (Tamil), 
Chennai
Shri R .Jayakuniar and his team. G eological 
Sui-vey o f  India, Mangalore
S hri S. H aro ld  W right, P a tr ic ia  D .D urfey, 
JanathanL.Roberts, U.S.A.
Dr. S.D.Tripathi, Director (Retd.) CIFE, and 
C h a irm a n , Q RT ac c o m p a n ie d  by Dr. 
V.Sriramachandi'a Murty M em ber Secretary, 
QRT
The Station Director, All India Radio, Tuticorin 
(Special broadcast to Sri Lanka)
M inicoy
Dr. P.T. M a th ew  and Dr. P.K, S u ren d ran , 
Scientists, CIFr, Kochi
Smt. Girija, Technical Officei', KVK, Vellanad, 
Trivandrum
D r Rajan, Dr. Dhanapal and Dr. Arunachalam, 
Scientists, CPCRI, Kasaragod
Veraval
Dr. R ish ad  P arvez , Sr. S c ien tis t ,  D ept, o f  
Zoology, School o f  Science, Gujarat University, 
Ahmedabad
The Manager, Khatri Sea Foods, Veraval 
Shri Barabat Babubhai Oza, Sutrapada 
Dr. K. Devadasan. Director, CIFT, Cochin
S h r i  R .S . P r a s a d ,  Jo i i i l  S e c re ta ry  (D A R E ) an d  
F in a n c ia l  A d v is o r  ( IC A R ) w ith  th e  D irec to r ,  C M F R I
___
S h r i  B a b u  B h a l  J J ' S - D -  D i 'v a - .
-TTsb~
Dr. P.U. Verghese, Retd. D irector, M PEDA, 
Cochin
Dr, Y. Sreekri.'ihna, Principal Scientist. CIFE, 
Mumbai
Shri V. Anbalagan, CIFE, Mumbai
Shii N.A. Vhora, Cominissioner o f  Fisheries, 
Gandhinagar
Shri Sharad Shah, Giijai at Indu.slrial &  Technical 
Consuhancy Organisation Ltd,, Ahmedabad
Prof. N. Krishnamuithy, Bhavanagar
Shri A. W„ Banafwala, Managing Director, Hotel 
Park, Veraval
Shri S.X. Prince, Deputy Ddirector, MPEDA 
Valsad
S hn  Vrajlal Narandas, Press Reporter, Gujarat 
Samachar, Veraval
Dr. A lex an d er T hom as, D epu ty  D irec to r  
MPEDA, Cochin
Dr. U.V. Jadhav, Chief Manager, State Bank of 
Saurashtra, Biiavanagar
K ak in a d a
Dr. Vija Dev Singh, foimer Joint Commissioner 
o f  Fisheries, Govt, o f  India, New Delhi
Prof. K. Muralidhar. Department o f  Zoology, 
University o f  Delhi, Member, QRT
Prof. D. Sudarsan, Form er Director General, 
F ish e ry  S u rv e y  o f  Ind ia , V isakh ap a tn an i 
Member, QRT
Dr. S. Ayyappan, Director, CIFE. Mumbai
Shri M .R .D a n d ek a r, M anager, N A B A R D , 
Hydeiabad
M a ngalo re
Shri D.S. Bhal, AGM, NABARD, Mangalore
Dr. Z.A. Ansari, Asst. Director, NtO, Goa
Dr. P  Rethinam, AED Coastal Ecosystem, NATP 
& Director N RC Oilpalm, Pedavegi, Andhra 
Pradesh
Vizliinjatn
LT Gen. Surinder Nath, Chairman, UPSC New 
Delhi
Dr. S.N, Behu. Director o f  Horticulture, Orissa
Di-. K. V. Devaraj, Foniier Vice Chancelloi; UAS, 
Bangalore
C h a irm an  and  M em bers  o f  QRT, Dr, S .D  
Tnpathi,Dr. N.C, Ganguli, Dr. K, Muralidhar and 
D]-. D, Sudarsan
Dr. M.A, Kuttappan, MLA, Kerala
Di-. R.C, Upadhyaya, Director, N RC for Orchids, 
Pakyong
S h n  J.N , T iw ari, C abine t M in iste r, Export 
p ro m o tio n .  P u b lic  e n te rp r ise s .  R e l ie f  and 
Rehabilitation, Government o f  U. P.
Shri Babubliai Bokharia, Honorable Minister 
o f  Fisheries, Government o f  Gujarat
S hri D.V. M ahesh , IPS, D irec to r  o f  Postal 
Services, New Delhi.
M a iid a p am
DrA.Padmatiabhan, Development 
Commissioner, Government o f  Pondicherry, 
Pondicherry.
S hri N .V .M ad h a v an , P r in c ip a l  S ecre ta ry , 
Department o f  Fisheries, Kerala, Trivandrum, ’
Shri R.Prabhakaran, Director o f  Fisheries, Kerala
Shri K.K.Raveendran, Chief Engineer, Harbour 
Engineering Depajtment, Trivandrum
Di-,K.Gopakumar, Deputy Diiector General (Fy,), 
ICAR, Krishi Bhavan, New Delhi,
Dr,P,S.B.R.James, Former Director, CMFRI
Dr.M.Devaraj, Former Director, CMFRI
Dr.T.J.Pandiaii, National Professor, Department 
o f  Biotechnology, M adurai Kainaraj University, 
Madurai
Shri P  Selvaraj, Deputy Director o f  Agriculture 
(Seeds), Ramanathapuram
Dr.D.N.Gautham , I.R S., IG P S/Sector, CRP, 
Hyderabad
Comdt.B.R.Kamath, Comdl.77.B.W.CRPT,
Dr.S.L.Mehta, D .D .G  (Education), ICAR, New 
Delhi
Sliri T .K .R a m a c h a n d ra n , I .A .S .,  D is tr ic t  
Collector, Ramanathapuram
Dr. S..D. Tripathi, Chairman QRT
V isak h ap a tn am
Shri J.V.H. Dixitulu, Editor, Fishing Chimes
Dr. K. Muralidhar and Dr. D. Sudarsan, Members 
o f  QRT
Dr. P. Natarajan, Professor and Head, Dept, of 
Aquatic Biology and Fisheries, University of 
Kerala, Trivandrum
D r  M. Sakthivel, Principal, Kamaraj College, 
Tuticorin, Tamil Nadu
Dr. A. R am , H ead , D ept, o f  Zoology, R.A. 
C o l le g e ,  W asim , A m a ra v a t i  U n ivers ity , 
Maharashtra
Dr. A. Malu, Professor, Dept, o f  Zoology, R.A. 
C o l le g e ,  W asim , A m ara v a ti  U n iv ers ity , 
Maharashtra
Dr. I.K. C hatte rji,  H ead, Dept, o f  Zoology, 
Bankura Christian College, West Bengal
C alicut
Mrs. Sunanda M ane Programmes representative 
CA R E INDIA, Mumbai along with trainees
Mrs. Pulkila Sood, Acquisition Officer, United 
States Library o f  Congress
Sm t. I Ind ira  K rish n a  K um ar, P ost M aster 
General, Kozhikode
Jean Paul Peter Schmitt, Trade Commissioner, 
French Trade M ission Bangalore
C h r is h to p h e  L ia c o p o u lo s ,  D ev e lo p m e n t 
Manager, Nausicaa, Mercedes, France
Shri K. Abdul Lalheef, Science Reporter, New 
Indian Express,Kozhikode
Shri K. Thankappan, IAS, Director o f  Fisheries, 
Govt, o f  Kerala , Trivandrum
Dr. U sh a  T itu s ,  IA S , D is tr ic t  C o llec to r ,
Kozhikode
Shri Thottathil Ravindran, Mayer, Kozhikode 
Corpoiation
Shri Babu Parassery, Block Panchayath Vice 
President, Kozhikode
S hri M -K. B erly , P ro je c t  O ff ice r ,  D R D A , 
Kozhikode
Shri Ananda Narayana Ayer, Regional Manager, 
NABARD, Kozhikode
S hri K. V ija y ak u m a r, A s s is ta n t  D irec to r ,  
MPEDA, Kochi
Shri Sabii M C, C onsu ltan t, M ATSYAFED, 
Trivaiidnim
Prof. N. Sivarajan, Aiswarya Ornamental Fish 
Farm, Alalhur, Palakkad
Shri T. Siddarthan, Joint Director o f  Fisheries, 
North Zone, Kozhikode
Shri J.I. Joseph, Deputy Director of Fisheries, 
Kozhikode.
K arw ar
Shri M .A. Upare, General Manager, National 
Bank for Agricultural and Rural Development, 
Mumbai
Shri H.N. Chandrashekharaiah, Retired Joint 
D irec to r  o f  F isherie s ,  G ovt, o f  K arnataka , 
Bangalore
S hri I .S .M . A char, D irec to r. In s titu te  fo r 
Environmental M anagement, Central College 
Campus, Bangalore
P rof. B h o se le ,  S .H . S h a n k a rra o  M io h itae  
Mahavidyalaya, Maharashtia
M um bai
D r  A.N. Syed and D r  Manisha Kavari, Food 
T e c h n o lo g y  D iv is io n  o f  B h a b h a  A to m ic  
Research Centre
Prof. Jayapaul S ingh , University o f  Central 
Lankashire
Shri K.L. Grover, S.O., ICAR, New Delhi 
D r  S.D. Tripathi, Chairman, QRT
- E
Vizhinjani
Mumbai
Minicoy
Visakhapatnani
Calicut
Krishi Vigyan Kendia
Trainers' Training Centre
Fisheries Harbour Laboratory
Field Mariculture Centre
Dr. RP. Pillai 
Principal Scientist
Dr. Y D . Destiniukli 
Sr. Scientist
Shri M. Sivadas 
Scientist (Sr. Scale)
Dr. G. Syda Rao 
Sr. Scientist
Dr. T.M. Yohannan 
Sr. Scientist
Shri K.P. Said Koya 
Scientist (Sr. Scale)
Dr. A. Laxminarayana 
Chief Training Officer
Shri RE. Sampson Manjckam 
Sr. Scientist
Shri K.V. Somasekharan Nair 
Sr. Scientist
SPECIAL INFRASTRUCTURAL DEVELOPMENT
The reseaich laboraloi ies o f  the Institute 
at H eadquarlers and Research Centers were 
upgraded by installing new equipm ents like 
Kjelplus Automatic Nitrogen Protein estimation 
system, Electrophoretic units, Ultra teinpeiaturc 
freezer and spectrophotometers. For detailed
anatomic and biological studies micioscope with 
zoom and computer facilities were also installed.
As a part o f  office automation, 
computers and reprographic equipment,s were 
purchased. Two new vehicles (Swaraj M azda  
and M ahindra Jeep) were purchased.
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